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■APPELLANT'S SUPPLEMENTAL BRIEF 


Applicant/Appellant, Rolf Jansen, pro se, wishes to inform 
the Board of Appeals and Interferences of the following: 


his Request for Reinstatement of the Appeal/ and mailed check 
for the requisite fee for filing Appellant's Supplemental 
Brief/ which was supplied to the PTO in triplicate. 

The Request for Reinstatement of the Appeal is in accordance 
with 37 CFR Section 1 . 193 ( b) ( 2 ) ( ii ) . 

The purpose of the supplemental brief is to reply to the 
Examiner's Office Action/ mailed 01/31/02/ pertaining to 
reexamination of the application. 

In the Office Action, the Examiner again rejected both of 
the Applicant's claims (Claim 3 and Claim 4) on Section 103 
grounds . 

The Applicant paid the required fee for a one month Exten- 
sion of Time to reply to the Examiner. 


A. Applicant/Appellant/ pro se , appealed from Final Rejec- 
tion of his two claims/ and mailed Appellant's Brief on 8/27/01. 


The Appl icant/Appellant 



mailed to the PTO 
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Status of the Appeal 


00000021 09232566 

ISO, 00 OP 
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B. In writing the brief, the applicant, pro se, relied 
upon a part of 37 CFR Section 1.192(c), that states as follows: 

"The brief shall contain the following items under 
appropriate headings and in the order indicated below 
unless the brief is filed by an applicant who is not 
represented by a registered practioner. " 
( Emphasis added . ) 

C. The Applicant, pro se, is not a registered practioner 
and is not represented by a registered practioner. This was 
the first patent appeal brief he had ever written. The Appli- 
cant made a good faith effort to follow the form outlined. 
Applicant, pro se, is 68 years old. 

D. The Examiner held the Applicant, pro se, to the stand- 
ard reserved for a registered practioner, and ordered the 
Applicant to rewrite the entire brief in triplicate. 

E. The Applicant filed a Petition to the Commissioner of 
Patents and Trademarks, in accordance with 37 CFR Section 1.181, 
on 10/6/01, requesting that the Commissioner overrule the 
Examiner's order. 

F. Over time, the Applicant, pro se, paid to the limit, 
the fees required to delay obeying the Examiner's order, until 
the Office of the Commissioner had reviewed the Applicant's 
Petition . 

G. To this date, the Applicant has not received any ruling 
from the Office of the Commissioner. 

H. On 01/31/02, the Examiner mailed an Office Action, per- 
taining to a reexamination of the application. 
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General Remarks 

A. A copy of the Examiner's Office Action, mailed 01/31/02, 
is attached as Exhibit 1. 
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B. Applicant thanks the Examiner for acknowledging that 
King (US 5,971,468) is inoperable as prior art, because the 
filing date of Applicant's Provisional Patent Application 
(01/20/98) is earlier than the filing date of King (06/16/98). 

C. Applicant thanks the Examiner for restating that the 
drawings are approved. 
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Reply Regarding Claim 3 

A. A copy of Asakawa et al (US 5,892,598) is attached 
as Exhibit 2. 

B. On page 3, lines 4-6, of the Office Action, the 
Examiner states: 

"However, Asakawa teaches a display is ECD, LCD, DSD, 
FED or FMD that would be used to display image infor- 
mation; particularly this case is video image informa- 
tion (col. 9, lines 34-39)." 
(Emphasis added.) 
The word video does not appear in column 9, lines 34-39 , 
of Asakawa. 

It is well known in the art that video can be shown only 
on a display that has the essential components of a TV 
receiver. It is plain, from a reading of Asakawa that its 
display is not designed to show video. 

C. On page 3, lines 6-8, of the Office Action, the 
Examiner states: 

"Asakawa further discloses the LCD would be used 

in anyplace the interior of an automobile (ABSTRACT), 

where the LCD would particularly be attached to a 

sunvisor and pull down forward of the driver's seat 

as needed (1' of fig. 2). " 

(Emphasis added.) 
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The display in Asakawa is transparent . 

The driver sees through it to view the external scene in 
front of him; and so that he does not have to move his head 
to the side/ the information about the operation of the car 
is superimposed on the transparent display. 

A person of ordinary skill in the art would never think of 
mounting the Asakawa display on the driver's sunvisor, because 
the sunvisor is opaque . 

It would defeat the purpose of the Asakawa display to mount 
it on the driver's sunvisor. When the sunvisor is pulled down, 
the driver cannot see the forward external scene, because of 
the opaqueness of the sunvisor. 

Quoting from Asakawa/ page 1/ lines 1-2 of ABSTRACT: 

"A head up display equipped at least with transparent 
and flat image information means..." 
( Emphasis added . ) 

Quoting from Asakawa, column 1/ under title TECHNICAL FIELD, 
lines 1-5: 

"The present invention relates to a head up display 
where, in a vehicle such as an automobile, a ship, and 
a railroad vehicle, forward external-scene information 
and various kinds of image and character information 
from the interior are superimposed and looked at by an 
operator (driver) . " 
(Emphasis added.) 

Quoting from Asakawa, column 1, under title BACKGROUND ART, 
lines 1-6: 

"In vehicles, it is important from the point of view 
of safety that an operator operating (driving) with his 
or her eyes forwardly fixed to a point, when changing 
the visual point in an instant and looking at a display 
such as a velocity display/ can accurately read out the 
displayed contents for the shortest possible time." 



Appn. Number 09/232,566 Appellant's Supplemental Brief 5 . 

D. Claim 3 has new and unexpected results that distinguish 
it from Frankhouse, et al (US 5,940,120): 

(1) The broad expanse of the sunvisor shields the LCD 
screen from bright sunlight, thus preventing fading of the 
video picture. 

The LCD screen of Frankhouse does not have this protec- 
tion from fading in bright sunlight. 

(2) The LCD screen, in contrast to the CRT screen, 
fades when viewed from an angle . (See, Exhibit 9, in 
Appellant ' s Brief . ) 

In Claim 3, the driver does not have to look up or look 
down or look to either side. The LCD screen is directly 
in front of him, at normal eye level. So, he sees the 
optimum image. 

The LCD screen in Frankhouse is mounted in the top left 
corner, not directly in front of the driver. 

12. Further detailed arguments that Applicant's Claim 3 
is non obvious are given in Appellant's Brief, from page 8, 
line 26, through pages 9 and 10, and through line 26 of 
page 11. 

F. Applicant submits that Claim 3 is allowable over the 
cited references and solicits reconsideration and allowance. 
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Reply Regarding Claim 4 

A. Abersfelder et al (US 5,646,614) has no association 
with a pinhole lens, or a license plate, or a motor freight 
trailer. It has a camera built into the rear assembly of a 
passenger car. 

The closest to such a rear assembly in a motor freight 
trailer is the rear edge of the trailer floor, made of heavy 
gauge steel. 
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If the camera were built into the rear edge of the trailer 
floor/ the thick metal of the rear edge would greatly reduce 
the field of view of the camera lens/ unless the camera pro- 
jected out from the rear edge of the trailer floor/ in which 
case a minor bump against the loading dock would crush 
the camera. 

B. Reviewing Aviv (US 5/666/157): It has to do with a 
pinhole lens camera mounted inside a car, for photographing 
a thief who is trying to steal the car. 

There is nothing in Abersfelder and Aviv to alert a person 
of ordinary skill in the art to think of putting a pinhole 
lens behind a motor freight trailer's license plate. 

C. The Examiner cites In re Japikse , 181 F.2d 1019/ 

86 USPQ 70 (CCPA 1950). A copy of this case is attached as 
Exhibit 3. 

It is useful to quote from In re Japikse to establish what 
the facts were. From page 1022/ column 1/ line 42, through 
column 2, line 15: 

"Appellant objects to the use of this (the Cannon) 
patent as a reference because of alleged inoperative- 
ness. Such inoperativeness concerns the shape of the 
beaver tails... Appellant contends that as illustrated 
it is impossible for them to either enter or leave the 
space between the two rollers... unless the end of the 
transfer table is lifted... The Examiner argues that it 
is only a matter of design to extend the curvature of 
the beaver tails about a sufficiently large arc and to 
allow enough clearance to permit the beaver tails to ride 
into and out of the space between the rollers. Since the 
cure for the alleged inoperativeness is obvious/ it cannot 
be held to affect the validity of the Cannon patent as a 
reference . " 
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A person of ordinary skill in the art would see all of the 
components in front of him and could figure a solution to 
the problem. 

But with Abersfelder and Aviv/ a person of ordinary skill 
in the art does not see all of the components in front of him. 
He is given no association with a license plate and with the 
structure of the rear of a motor freight trailer. 

D. There is no prior history of drilling a hole in the 
middle of a license plate. 

One would look in vain to find a license plate with a hole 
in its middle. Holes in the four corners/ yes. Never in the 
middle/ because there was no conceivable need to drill such 
a hole. 

This is why it is highly unlikely that one of ordinary skill 
in the art would think of associating the pinhole lens of Aviv 
with making a hole in the middle of a license plate attached 
to the rear of a motor freight trailer. 

E. Claim 4 has new and unexpected results/ useful in the 
trucking industry, that distinguish Claim 4 from Abersfelder 
et al (US 5,646/614) : 

(1) The thinness of the license plate allows the micro- 
pinhole lens camera to see through the tiny hole in the 
plate without an appreciable loss of field of view. 

(2) The commonplace appearance of a license plate does 
not draw attention to it. Therefore, it is effective in 
concealing the exotic little camera from vandals in urban 
industrial areas where motor freight trailers are parked 
in the open at night. 

(3) The easy placement of a license plate at the 
center rear of a trailer/ just under the rear edge of the 
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trailer floor/ allows the camera to see from the ideal 
position for backing to a loading dock. 

F. Further detailed arguments that the Applicant's Claim 4 
is non-obvious are given in Appellant's Brief, from page 11, 
line 27, through pages 12 and 13, and through line 16 of 

page 14. 

G. Applicant submits that Claim 4 is allowable over the 
cited references and solicits reconsideration and allowance. 
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A. On page 4 of the Office Action/ mailed 01/31/02/ under 
the heading Conclusion / the Examiner states: 

"The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure." 

Reply : Applicant has reviewed each of the references, 
listed on the Notice of References Cited, that was not relied 
upon. Applicant asserts that none of them shows the 
Applicant's invention or renders it obvious. 

B. The Applicant considers that the two claims, as written/ 
in the Appendix of Appellant's Brief/ accurately and clearly 
define the invention. Therefore/ the Applicant withdraws his 
Conditional Request for Constructive Assistance/ made in his 
Amendment A, page 8, lines 2-11, mailed 01/01/01. 

C. On 08/27/01 the Applicant mailed Petition to Make 
Special, with Supporting Declaration, Reason IV - Applicant 
is over 65 years of age. 
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D. Conclusion : Applicant submits that this application is 
now in full condition for allowance; which action Applicant 
respectfully solicits. 

Very respectfully / 


Rolf Jansen 

Applicant/Appellant/ pro se 
P. O. Box 73161 
Houston, TX 77273-3161 
281-440-6907 


Certificate of Mailing 

I certify that this correspondence will be deposited with the 
United States Postal Service as first class mail with proper 
postage affixed in an envelope address to "Assistant Commis- 
sioner for Patents/ Washington/ DC 20231" on the date below. 

Date: £r/3*/o* /%^f &*H~ae^ 

Rolf Jansen 

Applicant/Appellant/ pro se 
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Application No. 

09/232,566 


Examiner 
Tung T. Vo 


Applicants) 
JANSEN, ROLF 


Art Unit 
2613 


- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

. tf the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

. tf NO period for reply is specified above, the maximum statutory period will appry and will expire SIX (6) MONTHS from the mailing date of this communication. 

. Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 

Status 

1 )E3 Responsive to communication(s) filed on 12 December 2001 . 

2a)D This action is FINAL. 2b)^ This action is non-final. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 


RECEIVED 

JUN 0 7 2002 

Technology Center 2600 


Disposition of Claims 

4) ^ Claim(s) 3 and 4 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) EE3 Claim(s) 3^4 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. ' 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
11 )□ The proposed drawing correction filed on . is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 


3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) Q Notice of Informal Patent Application (PTO-1 52) 

3) □ Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) Q Other. 


U.S. Patent and Trademark Office 
PTO-326 (Rev. 04-01) 


Office Action Summary 


Part of Paper No. 12 
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DETAILED ACTION 


Drawings 


1. The corrected or substitute drawings were received on 9/6/00. These drawings are 
approval. 


2. Applicant's arguments with respect to claim 3 have been considered but are moot in view 
of the new ground(s) of rejection. 

It is noted that the filing date of provisional application is on 01/20/98 that is before the 
filing date of the Patent US 6,971,468 that is 06/16/98. Therefore, the US Patent 5,971,468 is 


3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 


4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frankhouse et al. 
(US 5,940,120) in view of Asakawa et al. (US 5,892,598). 

Re claim 3, Frankhouse et al. disclose a vanity console (fig. 10) comprises a camera (96 
of fig. 10) is mounted on the outside of a car (10 of fig. 9) for providing a wide angle rear view 
of traffic of objects behind the vehicle (10 of fig. 9); a display is an LCD display (90 of fig. 10) 


Response to Arguments 


not the prior art. 


Claim Rejections - 35 USC § 103 
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mounted on a housing (24 of fig. 1) for displaying the captured video image by the camera (96), 
where the captured image is viewed when the driver is backing up the car (10) 

It is noted that Franhouse does not specifically disclose the LCD display is mounted on a 
driver's sunvisor of the car as claimed. However, Asakawa teaches a display is ECD, LCD, 
DSD, FED or FMD that would be used to display image information; particularly this case is 
video image information (col. 9, lines 34-39). Asakawa further discloses the LCD would be used 
in anyplace the interior of an automobile (ABSTRACT), where the LCD would particularly be 
attached to a sunvisor and pull down forward of the driver's seat as needed (1' of fig. 2). 
Therefore, it would have been obvious to one of ordinary skill in the art to modify the teachings 
of Asakawa into the housing (24) of the vanity console of Frankhouse for the same purpose of 
mounting the LCD on the sunvior so that the driver easily views the capted video /mage during 
backing up the car without turning the driver's head. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aberfelder et al. 
(^5,646,614).^ v \^jj ^ 

Re claim 4, Abersfelder discloses a camera (1 1 of fig. 1) is built in and located on the 
back of a car (10 of fig. 1), whereby the camera is located in the ideal at rear of the car for 
viewing a backing, the camera is connected to a monitor mounted inside the car (15 of fig. 1), 
and a wide angle lenses are used in this particular camera to receive a wide view image. It is 
noted that Abersfelder fails to particularly disclose the camera is mounted on the reverse side of 
a license plate at the rear of the vehicle so that the camera can see through a predetermined-sized 
hole put in the license plate. However, it is well established that one skilled in the art would 
have obvious to mount the camera anywhere on the car, particularly on the reverse side of a 
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license plate at the rear of the vehicle, and the camera can see through a predetermined-sized 
hole put in the license plate a rear view when the vehicle is backing. 

Abersfelder further teaches any conventional and suitable camera lenses, camera lenses 
of very compact construction can be used, without the requirement of extending the camera 
purposes of realizing a sufficient viewing angle (col. 2, lines 16-25). However, Abersfelder does 
not particularly disclose a pinhole lens that is used for a camera. Aviv teaches a pinhole lens is 
used for a camera (col. 9, lines 54-65). Taking the teachings of Abersfelder et al and Aviv 
together as a whole, it would have been obvious to one of ordinary skill in the art to modify the 
pinhole lens of Aviv into the system of Aberfelder for the same purpose of seeing through the 
predetermined sized hole of license plate. 

It is well known in the art that rearrangement of location is easy for artisaji to do, 
therefore, the combination of Aberfelder and Aviv would be mounted on the other side of the 
license plate of the car without changing any functions and operation of the camer a. In re Japiks e. 
181 F.2d 1019, 86 USPQ 70 (CCPA 1950). 


Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See the previous Office Action, Paper No. 6. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung T. Vo whose telephone number is (703) 308-5874. The 
examiner can normally be reached on 6:30 AM 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris. Kelley can be reached on (703) 305-4856. The fax phone numbers for the 
organization where this application or proceeding is assigned ar<703) 872-9314 for regular 
communications and (703) 872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 303700. 


Tung T. Vo 
Examiner 
Art Unit 2613 

T.Vo 

January 18, 2002 
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ABSTRACT 


A head up display unit equipped at least with transparent and 
flat image information display means, transparent and flat 
light irradiating means arranged in an opposed and close 
contact relationship with the image information display 
means, light supply means for supplying light to the light 
irradiating means, image-display control means for control- 
ling image display, and light-supply control means for 
controlling light supply. The display unit is a compact head 
up display unit which can be used in any place in the interior 
of an automobile. 

14 Claims, 25 Drawing Sheets 
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HEAD UP DISPLAY UNIT, LIQUID CRYSTAL considered thai ihe requirements whicb cannot always be 

DISPLAY PANEL, AND METHOD OF said to be indispensable in vehicles have also been intro- 

FABRICATING THE LIQUID CRYSTAL duccd » tbe y arc 

DISPLAY PANEL m * acj2 f^> 106 forward view's space is a wide space where 

S the field of view is not much obstructed, and the operator is 

TECHNICAL FIELD operating focusing the visual point at the infinite point. 

_ . , . . . . . . Therefore, it is preferable thai the image of the I (UD be also 

The present invention relates to a bead up display where, ^ . r c . r ul „ 

V , . , . t . K TT ' n ^ . focused at the infinite point. In addition, even if considerably 

in a vehicle such as an automobile, a ship, and a railroad , . f . . ' * ■ 

. . , - , ^ , . r r , - comphcaled information were displayed on the display, it 

vehicle, forward external-scene information and various . . . r\ .* r .u. 

t . . , . . . _ - f r -.^ - _ io would not become an obstacle to the operation of the 

kinds of image and character information from the interior ,u , . . m . , . _ 

« / , v operator, and conversely, the operator does need such com- 

arc supenmposed and looked at by an operator (driver). plicated information 

BACKGROUND ART On the other hand, in vehicles, particularly automobiles, 

, . rr_ the driver is driving, viewing about 10 to 20 m ahead, about 

lo vehicles, it ts important from the point oF view of sat cry . .u , A , f , . _ , MM • 

i U ^ / , - - v , . . 15 50 m ahead at the most. Also, the forward external scene is 

that an operator operating (driving) with his or her eyes . , . t . . 

*T . r . . 5. ... full of variety, and the operator is looking at an ever- 

forwardly fixed to the front, when changing the visual point . . *• , r u7z*~ ~r a^~i„, 

J & & , - changing sight, such as scenes, various kinds of display 

ld an instant and looking at a display such as a velocity * e , . , , r , r , . - V, 

, . , j . jf i j t , f _, plates, and forward vehicles. If extremely complicated infor- 

display, can accurately read out the displayed contents for r "r 9 ... , , . v. ,"T#„„ni 

u u , . - J mauoo is displayed on the display, conversely it will become 

the shortest possible time. ^ aQ obsUde to vVben the driver looking about 20 m 

In recent years, in vehicles, particularly automobiles, to ^ frool looks at an image displayed between the driver 

there has been a strong movement to adopt a so-called "head ^ (be frooU it ^ ^ mal lbe driver can recognize 

up display (hereinafter referred to as a HUD)" which has ^ . c wilhoul d ifiiculty if the focus is formed about 
been developed in aircraft In this HUD, the displayed image abead Furth ermore, extremely speaking, it is 

of a CRT ts projected on a combiner (sem transparent ^ c^q^ lhaU ^ k)Qg ^ mc forward scene and lbe display 

reflection plate) disposed at the front of a pilot's seat (or on informaiioD are superimposed and can be seen and in a case 

a windshield) with an optical system such as lenses, mirrots, wbcre ^ are m ^ field of view at the same time even if 

and holograms, and is displayed in a form supenmposed ^ display ^formation were not in the same focal distance 

upon the forward scene. As a result, the HUD becomes a unit ^ ^ forwafd lhc f orward scene and the display 

which makes it possible to reduce movement of one s eyes M mfornulioQ ^ ^ read out without having a feeling of 

or focusing as much as possible and to enhance visibility. incompatibility or fatigue so much, unlike looking at lbe 

In the railroad vehicles, there is plenty of space for displays of the meters of a normal instrument panel section, 
housing an image display section, and as shown for exam pie ff a explicated and fine image is displayed, then a 

in Published Unexamined Patent Application No. suitable image display device, i.e., a CRT, a TFT transrnis- 

H4-1 10236, the image display section is comprised of 35 sk>Q Uquid display, etc., will be needed. In the present 

considerably Urge-scale devices such as a CRT, a lens, a technique, it will be inevitable that the display device will 

mirror, and a concave mirror. become a projection type in order to display the image while 

On the other hand, in the automobiles, space for housing superposing upon an external scene. Id addition, in the 

an image display section or an optical system is limited, and projection type, in order for an image to be formed so as lo 
as shown for example in VS. Pat. No. 4,740,780, U.S. Pal. 40 have a focus far ahead, an optical system such as a lens or 

No. 4,664,475 or "Development of Hologram f lead-up a m irror will become necessary. However, if it is assumed 
Display" (SAE TECHNICAL PAPER SERIES 920600, mal a complicated image is not displayed unlike the afore- 
(1992) by H. KATO et al.), liquid crystal or a LED is used mentioned case, the limitation that a CRT is used in the 
as the image display section and is combined with an optical image display section in order to make a projection type will 
system such as a mirror, and the combined unit is boused in 45 be removed, and it will become possible to drastically 
a compact form in an instrument panel. However, in order to change the concepts of the HUD. 

form a focus at a great distance, the reflections al the mirrors ^ described above, in tbe automobiles, lbe space for 

are repeated to obtain a long optical path leading from tbe bousing an image display unit or an optical system is 
image display section lo tbe combiner. For this reason, a limited, and if possible, it is desirable that the use of this 
certain space has become necessary. Thus, these optical 50 space is be avoided. A method of solving this problem is by 
systems are housed in the instrument panel, but it is desir- a trao sparent and flat image display unit lo make a 

able that the use of the space be avoided where various kinds direcl vicw lypc ralncr lhan thc projection type, and by 
of devices or wiring arc close together, and if possible, it is arranging this display unit in the vicinity of the windshield, 
desirable that the use of this space be avoided. That is. a If dooe ^ tnis ^ me fa^r can superimpose and look at the 
conventional HUD such as this is an excellent display where 55 forward external scene and the display information at tbe 
the forward external scene and various kinds of image same Ume amJ drive sa r dv Al lhis limc wbal ^ oecessary 
information and character information from the interior can ^ tnat ^ j^ge portion of this image display unit maintains 
be superimposed and viewed al front of the driver s scat, but a brightness. A transparent electro-luminescent display 
in order to achieve this, the conventional HUD has a large can be simply used but Ls extremely expensive, and a passive 
problem that a considerable space must be occupied. 60 image display unit is practical. However, an illumination 

This problem originates in the fact that the HUD takes lbe system is needed in order for making use of this display unit, 
projection type display structure that the image generated in aod m is illumination system Ls also required lo be transpar- 
the image display section is projected and displayed on tbe ent aDQ < Q al 

combiner surface. : HUD. as pre rviouslj ' DISCI.OSURL Ol .TIL INVQmON 

originally a system which has been developed in aircralt, 65 

and various functions that had been required in that case, as While the conventional HUD has the drawback that it 

they arc, have been applied to vehicles, etc. Therefore, it is requires a large housing space because of thc structure, the 
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object of the present invention is to provide a HUD where and light irradiating means. In order to realize a transparent 

a substantially transparent display, an optical system, and an and flat reflection display device of the direct vision type 

illumination system are united in a body and which is where light utilization efficiency is bigfctbe present inven- 

compact and makes a bousing space unnecessary. tors have eagerly searched for the d^a«n state of the 

^ .7 ^ r n c composite of a high polymer and liquid crystal composing a 

The present invention provides the following means in * djspcT ^ ^ ^ a result, it has been 

order to achieve the object. f OUD d that a liquid crystal display can be realized whose 
That is> the present invention is a bead up display unit operation is entirely different in an improved distribution 
comprising: transparent and flat image information display stale from prior art and whose scattering efficient is 
means; transparent and flat light irradiating means arranged extremely high. The liquid crystal display comprises; two 
in an opposed and dose contact relationship with said image 10 substrates having electrode layers, at least one of said 
information display means; light supply means for supply- substrates being transparent; and a light regulating layer 
ing light to said light irradiating means; image-display composed essentially of a liquid crystal phase and a high- 
control means for controlling the image display of said polymer phase, interposed between the substrates. The liq- 
image information display means; and light-supply control uid crystal and high-polymer phases of the light regulating 
means for controlling the light supply of said light supply 15 Uyer are essentially distributed as hologram patterns made 
5 6^ J * v by object light and reference light reflected at a scattering 
means * „ . _ , n . surface. Because this novel polymer dispersed liquid crystal 
It is preferable that the transparent and flat image infer- ^ ^ ^ Xo&zm function, it serves both as the 
mauon display means be a liquid crystal panel, particularly ^formation display means and the light irradiating 
a polymer dispersed liquid crystal panel. Also, an electric ^ of ^ prescot invention and is an important form of 
shutter comprising a ferroelectric thin material is suitable. toe present invention. The light regulating layer is a light 
And, said transparent and flat light irradiating means regulating layer comprising a combination of a liquid crystal 
arranged in an opposed and close contact relationship with phase and a high-polymer phase which vary including points 
said image information display means is light irradiating ^^lere a value of a refractive index of said liquid crystal 
means which has optical-path converting means for emitting ^ pnase ^q, respect to incident light becomes equal to a 
incident light which was incident from said light supply refractive index of said high-polymer phase, when a voltage 
means arranged on part or all of the peripheral edge of said ^ ap pijed ^ a refractive index of said liquid crystal phase 
light irradiating means, in a surface direction of said light ^ varied. With this, the entire device can easily be made 
irradiating means. It is preferable that the optical -path con- transparent 

verting means be a volume phase hologram, a phase dif- x information displayed on the HUD is not very 
fraction grating comprising asymmetrical unevenness, or a explicated information, but it is preferable that the image 
half minor. And, a light source itself emitting light, such as ^ mlondm ^ ooe of lbe methods for achieving this, the 
various kinds of lamps. A discharge tube, an electro- optical-path converting means, in the light irradiating means 
luminescence, a plasma illuminant, a light emitting diode, whicb ^ a volume phase hologram, may be constituted by 
and a laser, can be used as the light supply means for 3$ ^ v0 | utDC phase hologram where holograms differ at 
supplying light to said light irradiating means. Also, the light every ^ one of lDC features of the present 
supply means may be light supply means comprising a invention. In a case w be re the tight irradiating means having 
phosphor and a light source which excites said phosphor, or me ^^^1, converting means constituted by the holo- 
may be light supply means comprising a phosphor, a light differmg al cve ry section is arranged in an opposed 
source which excites said phosphor, and an optical fiber Tor ^ re i au0D ship with said image information display means, 
guiding light from said tight source. Furthermore, the light coloring ^ be easily realized if display is controlled so that 
supply means may be provided with a light source, an fixcd information is displayed in correspondence with 
optical fiber for guiding light from said light source, and eacb 0 f lDC different holograms. As a Gner form, the 
optical-path converting means for changing the direction of ^ irradiall0g comprises a light source, a transpar- 
the light emitted from the light source or the optical Eber. A 45 eQl gyrate- and a volume phase hologram formed on the 
volume phase hologram having a function of the same bad transparent substrate. The tricolor light, which is emitted 
as that used in the aforementioned light irradiating means, a from ^ ugQt aod pr0 pagates through the said 
phase diffraction grating, or a half minor can be used as the substrate, js spaciously separated and focused by said holo- 
optical-palh converting means. gram and form light spot groups arrayed in the form of a 
Also, it is particularly suitable for the present invention ^ mosa j c qq a plane. Also, a hologram, where tricolor dot 
that the image portion displayed in said image information patterns are shifted one pilch by one pitch and are multi- 
display means is image information display means having a recorded, is regenerated with the tricolor light which is 
light scattering ability. An important form of the present emitted from said light source and then propagates through 
invention is to use a polymer dispersed liquid crystal as substrate, whereby groups of three color light spots, 
image information display means. 55 arr ayed in the form of a mosaic, are formed. Furthermore, 
Also, it is important that the light irradiating means for the color of light is changed by alternately switching the 
illuminating the image information display portion is a colors of a light source in a time series manner or alternately 
surface tfluminant which is substantially transparent when switching a tricolor filter in a lime series manner, each color 
viewed from the driver side and which effectively illumi- light is propagated through a transparent substrate, and color 
nates the image information display portion. The use of a ^ illumination light information for uniformly illuminating the 
hologram which is capable of arbitrarily setting the direc- transparent substrate surface, multi-recorded on the 
lions of incident light and emitted light is effective. An hologram, are regenerated, whereby tricolor illumination 
important form of the present invention is to use a volume light which is switched in a lime series manner is formed, 
phase hologram as light irradiating means. These are techniques which can be utilized in common in a 
Also, in order to obtain a much more compact device and 65 case where the image information display means and the 
a high luminance of image display, it is possible to make a light irradiating means arc separately formed and in a case 
device equipped with both image information display means where they arc integrally formed. 
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In older to fabricate a liquid crystal display serving both inclined direction by said hologram. With this, the light or 

as image information display means and light irradiating unnecessary light diffracted by the hologram is removed, 

means, a light regulating layer precursor is interposed and only the light scattered by the polymer dispersed liquid 

between two transparent substrates having electrode layers, crystal display device will get to an observer, 

the light regulating layer precursor essentially including (1) 5 Also, a liquid crystal display may comprise a polymer 

a liquid crystal material, (2) a monomer and/or oligomer, (3) dispersed liquid crystal panel containing a dichroic dye, a 

a photopolymerization initiator system which is activated by hologram provided on a transparent substrate, and a light 

a chemical active radiant ray Then, both reference light of source. Light is diffracted at a predetermined angle toward 

a coherent chemical active radiant ray and object light, said liquid crystal panel by said hologram where the light 

where the same radiant ray is reflected at a scattering ]Q from the light source is incident from the end surface of the 

reflection surface, arc irradiated, in order to form in said transparent substrate, and said liquid crystal device is illu- 

light regulating layer precursor an interference pattern form- minalcd. A transparent substrate provided with a hologram 

ing a hologram. And, photopolymerization is performed to & closely arranged at the back of said polymer dispersed 

form the display. In this case, the coherent tight reflected at liquid crystal panel containing a dichroic dye, and said 

the scattering reflection surface interferes with the coherent J5 hologram is formed so that diffracted light is emitted 

light from the adjacent very small scattering surfaces, and obliquely with respect to the substrate, when light from the 

consequently, there is a high possibility that a noise grating tight source is incident. This case is useful as a transmission 

is formed. In order to prevent this, the present invention uses direct visioo type. On the other hand, a transparent substrate 

a hologram pattern made by the object light obtained by provided with a hologram is placed at the front of said liquid 

irradiating laser light to a special scattering plate where very ^ crystal panel. A light absorbing plate is additionally placed 

small scattering areas for randomly scattering incident light at the back of said polymer dispersed liquid crystal panel 

are arrayed in the form of a mosaic. Also, said hologram containing a dichroic dye, and said hologram is formed so 

pattern may be made with the object light passed through a that diffracted light is nearly emitted in parallel to the 

pin hole array and reference light. Also, said hologram substrate. This case is useful as a reflection direct vision 

pattern may be made with the object light obtained by ^ type. 

irradiating S -polarization light and P-polarizalion light, laser [ Q general, a reflection liquid crystal panel has a reflecting 

light of different wavelengths, or sets of incoherent laser a t the back thereof and does not use a special light 

light beams irradiated from different laser devices, arrayed source. An image is viewed making use of surrounding light 

in the form of a mosaic, to the scattering plate, or by passing anQ « the reflection efficiency is bad, so only a dark image is 
these light beams through the pin bole array. Also, the said ^ obtained. Therefore, if a display is constituted by a re flection 

hologram may be formed over the entire surface of said light liquid crystal panel, a hologram arranged on the front 

regulating layer, with the object light obtained by irradiating surface of the panel, and a light source, and if, when light is 

laser light to a mask having a fine pattern and a scattering irradiated to said hologram, said hologram is recorded so 

surface and by scanning coherent reference light in synchro- mal diffracted light Ls emitted nearly perpendicularly toward 
nizatioo with the object light. 35 the liquid crystal panel, then there will be obtained a display 

The liquid crystal display serving both the image in for- where a bright image is obtainable. This case is also a useful 

matioo display means and the light irradiating means is form of the present invention. 

equipped at least with said liquid crystal display device, a Because the HUD of the present invention is transparent 

signal generator for transmitting a signal such as an image aoQ » mm ^ i t is easily placed on a dashboard of an automobile, 
to the display device, and a light source or light supply ^ Das a drive portion which can be pulled down before and 

means for supplying light to said liquid crystal display a f ler ^ aD( j can ^ f lxw j a t an arbitrary angle. Also, the HUD 

device. This display forms an important form of the HUD of can be fixed by a freely rotatable fixing tool attached to the 

the present invention. This light source or light supply upper portion of a windshield of an automobile and can be 

means is arranged on one end of a transparent substrate pulled down to the windshield surface when it is used. This 
constituting said liquid crystal display, and the hologram 45 ^ particularly suitable in the case of the reflection display, 

pattern of the light regulating layer is formed so that the fight | D addition, the HUD Ls placed in the vicinity of a rear 

incident from the end of the transparent substrate scatters window of an automobile and can display image information 

and reflects light in direction nearly perpendicular to the to the outside, Furthermore, the HUD can be used in part or 

substrate surface. This is also included in the present inven- a y of a windshield of an automobile . likewise, the HUD can 
tioo. 50 be used in part or all of a rear window of an automobile. 

Furthermore, the light irradiating means is functionally Yh c HUD of the present inve a lion has become a HUD 

incorporated in this liquid crystal display, and if light where transparent and flat image information display means 

irradiating means having an optical-path converting means aD£ j aD opijcal system such as transparent and flat light 

such as a volume phase hologram, i.e., a flat illuminator is irradiating means arc united in a body and which is compact 
used together, the degree of freedom of the direction of 55 anc j makes a housing space unnecessary. With this, a bright 

incident light will be enlarged and this embodiment will image can be viewed superposing it upon external scenes. 

become more useful BRILF DESCRIPTION OF THl£ DRAWINGS 

Incidentally, for the light irradiating meaas of the present 

invention, various modes are possible depending upon the F1C I shows the basic construct ton of a HUD of the 
direction of the light diffracted by the hologram. 60 present embodiment and an example of the HUD installed in 

As one of the various modes, a liquid crystal display an automobile, 

comprises a polymer dispersed liquid crystal display device, FlC. 2 shows the bas.c construction of a UD of the 

a hologram arranged on a transparent substrate, and a light present embodiment and the example of the HUD installed 

source. The polymer dispersed liquid crystal display device in an automobile. 

Ls illuminated by light of said light source which is incident 65 FIG. 3 shows the basic construction of a HUD of the 

from an end surface of said transparent substrate and which present embodiment and an example of the HUD installed in 

is emitted from a surface of said transparent substrate in an an automobile. 
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HG 4 shows an example of the light irradiating means of FIG. 30 shows ao example of the operation of the HUD 

the HUD of the present embodiment- using the aforementioned liquid crystal display device. 

FIG. 5 shows the example of the light irradiating means FIG. 31 shows an example of the operation of the HUD 

of the HUD of the present embodiment. using the aforemeotioocd liquid crystal display device. 

RG. 6 shows the example of the light irradiating means 5 FIG. 32 shows a square-hole pattern for coloration, 

of the HUD of the present embodiment. FIG. 33 shows a model diagram of ao occurrence and 

FIG. 7 shows the example of the light irradiating means suppression of a noise grating, 

of the HUD of the present embodiment. RG. 34 shows a model diagram of an occurrence and 

RG. 8 shows an example of the structure where the light 10 suppression of a noise grating, 

irradiating means of the HUD of the present embodiment is RG. 35 shows a model diagram of an occurrence and 

a volume phase hologram and the image information display suppression of a noise grating. 

means is high-polymer dispersed liquid crystal. p| G 35 ^ a diagram for explaining a method of fabri- 

RG. 9 shows an example of the light supply means of the eating a polymer dispersed liquid crystal layer by the use of 

HUD of the present embodiment. IS a special scattering plate or a pin bole array. 

RG. 10 shows an example of the light supply means of fig. 37 is a diagram for explaining a method of fabri- 

the HUD of the present embodiment. eating a polymer dispersed liquid crystal layer by the use of 

RG. 11 shows an example of the function of the HUD of a special scattering plate or a pin bole array, 

the present embodiment. RG. 38 is a diagram for explaining a method of fabri- 

RG. 12 shows an example of a mosaic tricolor spot group eating a polymer dispersed liquid crystal layer by the use of 

in a volume phase hologram of the light irradiating means of a special scattering plate or a pin hole array, 

the present embodiment. RG. 39 Ls a diagram for explaining a method of fabri- 

RG. 13 shows the example of a mosaic tricolor spot eating a polymer dispersed liquid crystal layer by the use of 

group in a volume phase hologram of the light irradiating ^ a special scattering plate or a pin hole array, 

means of the present embodiment. RG. 40 is a diagram for explaining a method of fabri- 

RG. 14 shows the example of a mosaic tricolor spot eating a polymer dispersed liquid crystal layer by the use of 

group in a volume phase hologram of the light irradiating a special scattering plate or a pin hole array, 

means of the present embodiment. RG. 41 is a principle diagram for explaining the function 

RG. 15 shows a method of fabricating a mosaic tricolor 30 of an improved volume phase edge-lit hologram in the 

spot group. present embodiment. 

RG. 16 shows the method of fabricating a mosaic tricolor FIG. 42 is a principle diagram for explaining the functioo 

spot group. of an improved volume phase edge-lit hologram in the 

RG. 17 shows the method of fabricating a mosaic tricolor present embodiment, 

spot group. 35 FIG. 43 is a conceptional diagram of a bead up display of 

RG. 18 shows a dot pattern of the same tricolor spot po*y™ er dispersed liquid crystal using dichroic dyes in the 

group, present embodiment. 

RG. 19 shows a dot pattern of the same tricolor spot FIG. 44 Ls a conceptional diagram of a head up display of 

group, polymer dispersed liquid crystal using dichroic dyes in the 

RG. 20 shows a dot pattern of the same tricolor spot 40 P reseDl embodiment. 

FIG. 45 is a diagram showing a bead up display device 
RG.21isasicfcviewofadiagramusefulforshowingthe using a reflection liquid crystal display of the present 
production of a hologram- embodiment. 

FIG. 22 shows a light source for emitting tricolor light. 45 HG- 46 » a diagram showing a head up display device 

„ L 7r. e . . , . . . . . , using a reflection liquid crystal display of the present 

RG. 23 shows a light source for emitting tricolor light. B M J 

r . c embodiment. 

FIG. 24 shows an example of a structure used fo. -cnbanc- ^ d ^ , ^ dfcp , ay 

ing the uld.zat.on efficeocy of the diffracted light .„ the ^ reflection liquid crystal display of the present 

volume phase hologram. , 

so embodiment. 

FIG. 25 shows an example of a structure used tor enhanc- 
ing the utilization efficiency of the diffracted light in the BUST MODE- FOR CARRYING OUT THli 
volume phase hologram. INVENTION 

RG. 26 shows an example of a structure used for enhanc- ^ present invention unites in a body a display serving 

ing the utilization efficiency of the diffracted light in the ss ^ aQ infcnnaijoo display section and an optical 

volume phase hologram. system such as a light irradiating section for applying light 

RG. 27 shows a construction example of an image l0 lne display, and provides a compact HUD which can be 

display device constructed by a combination of the reflection arranged and used directly 00 a windshield or in the vicinity, 

optical clement of the present embodiment and a polymer jn C invention will hereinafter be described in detail with 

dispersed liquid crystal display device using back scattering. ^ drawings and embodiments. 

RG. 28 shows a construction example of an image (A) 

display device constructed by a combination of the reflection FIG. 2 shows an example of the UU I) of this embodiment 

optical clement of the present embodiment and a polymer placed in the interior of an automobile. In RG. 2, reference 

dispersed liquid crystal display device using back scattering. numeral I Ls the HUD of this embodiment, 2 a windshield, 

FIG. 29 shows an example of an exposure system for 65 3 a conventional instru me nt display sect ion at ^an instrument 

fabricating a liquid crystal display eauirjped with both image panel section, 4 a dashboard, and 5 a driver's scat. FIG. 1 

information display means and light irradiating means. shows the basic construction of the HUD 1. U Ls a trans- 
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parent and flat light irradiating means section, 12 a trans- FIGS. 4 to 7 show the concepts of the surface ilhimiDant. 
parent and flat image information display means section, 15 When a hologram is generated, simple collimated light is 
a light supply means section, 13 a control unit, and 14 a used in FIG. 4 as object light, instead of using the reflected 
connecting cable. Because the HUD of this embodiment can light of the light irradiated to an actual object surface. The 
be fabricated into a transparent and thin type, it does not 5 collimated light is irradiated perpendicular to a hologram 
become any obstacle of the visual field even when the driver photosensitive body surface 41, and reference light is irra- 
sitting on the driver's seat 5 shown in FIG. 2 is looking at dialed at an angle nearly perpendicular to this collimated 
forward external scenes. In FIG. 2 the HUD 1 is placed in light, thereby generating a hologram. 42 is, for example, a 
the vicinity of the windshield and in front of the driver, so transparent acrylic plate. An illumination device, formed 
the display information can be read out superposing it upon 10 integrally with a light source as a normal holography for 
forward external scenes. Since the HUD 1 is connected to displaying a three-dimensional image rather than a surface 
the control unit 13 and ihc cable 14 and is a stand-alone type, illuminant like this embodiment of the present invention, has 
it can be set in an arbitrary place. Reference numeral 1' been proposed by A. S. Benton et al. ("Edge-Lit Rainbow 
indicated by a dotted line of FIG. 2 is an example of Holograms," SPIL, Vol., 1212, pp. 149-157, 1990). The 
installation where the HUD is attached like a sunvisor and 15 surface illuminant of this embodiment can be fabricated by 
ispuUeddown forward of the driver's seat as needed. FIG. the same method, except that collimated light is utilized 
3shc^otherexamplesofinslalUuon,and31of(a)isacase without using an actual object, as described above. FIG. 5 
where movable sections are provided in the left and right shows a hologram made in this way, and if white light is 
bottom portions of the HUD and where the HUD is placed introduced from the bottom portion (from the direction of 
on to the frame portion in front of the driver's seat so that 20 the reference light), it will be diffracted at a hologram 
it can be used pulling down before and after, and the HUD surface al 43 and will be emitted in a direction nearly 
can be put up at an arbitrary angle and used when necessary, perpendicular to the surface (direction of object light). It is 
and can be put down when unnecessary. Also, 32 of (b) is a preferable that this hologram be made in a volume phase 
structure where the HUD section is attached directly to the type. That is, a photosensitive resin whose refractive index 
windshield and is a type which takes the least space. 25 is varied by light irradiation is used, and a phase distribution 
Furthermore, it is also easy for those having skill in this field corresponding to a light intensity distribution of an interfer- 
to incorporate this HUD into a laminated glass as part of the ence fringe is realized. Therefore, the cUffraclion efficiency 
windshield, or the HUD itself becomes a windshield and the is high and the direction perpendicular to the surface is 
whole window can also be used as an image display section. nearly transparent. External light is transmitted through 
In order to install the image display means 12 on the 30 without undergoing any influences, and the driver can look 
windshield of an automobile or in the vicinity and to display at an external scene as if looking through normal glass. The 
image information while superposing it upon external light emitted from this illumination device strikes upon a 
scenes, a transparent display with a certain light transmit- display surface which is placed in an opposed relationship 
tanoe is required as the image display means 12. A passive with the illumination device and then is reflected. FIG. 8 
display, such as an electro-chromic display (ECD), a liquid 35 illustrates this state. It is desirable that the displayed image 
crystal display (LCD), a dichroic-particle scattered display of a display al 52 be a scattering type, and among LCDs, 
(DSD), a ferroelectric thin-film display (FED), and a ferro- polymer dispersed liquid crystal is particularly desirable, 
magnetic display (FMD), can be used as the image display The polymer dispersed liquid crystal is made from the 
means. Among these, LCDs and FEDs are more suitable, structure where liquid crystal is scattered into a high- 
considering durability, cost, and temperature characteristic. 40 polymer matrix. The polymer dispersed liquid crystal 
If these transparent displays arc placed in front of the becomes transparent when an electric field is applied, and 
driver's seat and a forward external scene is superimposed reaches an opaque scattering state 53 when an electric field 
and observed by the driver, then character information on the is off. This is not limited to polymer dispersed liquid crystal, 
display, for example, can be recognized through external but whatever capsules liquid crystal or whatever becomes a 
light. However, since this case (LCD, etc.) uses a polarizing 45 scattering type can be used. Because these displays are used 
plate, the transmilUnce is generally reduced, and this case without employing a polarizing plate, a particularly bright 
depends upon the brightness of external light, so the high image is obtained. The light incident upon the display 
contrast is difficult to obtain. Also, naturally, an image surface, as shown in I1G- 8, is scattered al an image 
cannot be viewed during night, or where there is no light, displaying portion 53 and is reflected in equal directions, 
such as a tunnel. Therefore, there is a method where a lamp 50 I*he reflected light passes in part through the hologram and 
placed in a suitable position in an automobile is used as a is diffracted in the direction of the light source, but the 
light source for irradiating fight toward a display, but there reflected light has the excellent characteristic that the greater 
is a high possibility that the relative position between the part the reof is transmitted through toward the driver side and 
display and the light source will be fixed and that a wasteful is observed as a bright image, because the reflected light has 
space will lake place. Therefore, it is most desirable that a 55 become scattered tight. 

display and an illumination device consisting of light irra- For this light irradiating means, the aforementioned holo- 

dialing means and light supply means be united in a body, gram is one of the most suitable means, but some other 

as in the case of the embodiment of the present invention. methods can be utilized. That is, the function of the light 

The properties of this illumination device requires that the irradiating means, as previously described, Ls that the device 

device be transparent, that the incident light from part or all 60 Ls transparent, that the light incident upon the end surface of 

of the end surface of the light irradiating means be irradiated the light irradiating means is converted in optical path and 

toward the display and the irradiation of the light in the Ls irradiated to the direction of ibe display, that the irradia- 

opposite direction be extremely small, and that the reflected tioo of ihc light to the opposite direction Is extremely small, 

light al the display surface and the transmitted light from the and thai the reflected tight from the display surface is 

external scene be sufficiently passed through. 65 sufficiently transmitted through. Therefore, whatever meets 

As one of the light irradiating meaas meeting such these functions can be utilized. For example, what Ls shown 

requirements, there is a surface illuminant using holography. in FIG. 6 is called a waveguide hologram or a grating 
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coupler and is art known to those having skill in this field. change, for example, with a simple line display such as 

A diffraction grating 61 is provided on the surface of a film shown by dotted lines. Also, in the zone of 104, numerical 

62 arranged on a transparent support (glass, for example) 63. characters representative of speed will change. A simple 

By making the refractive index of the film 62 greater than character display such as this does not require a dot matrix, 

thai of the support 63 and that of the air on the surface, the 5 a simple pattern can be used for the electrodes, a 

light introduced to the film 62 in a fixed direction will meet can be easily taken out by using the peripheral portion of 

total-reflection requirements and can be propagated through liquid crystal 105 is an electrode wiring lead socket, and 

the film. The so-called evanescent light which has reached 106 is a lead cable connected to the control device. 107 is a 

the diffraction grating section interacts with the diffraction surface illuminant using holography. For example, a piece of 

grating, thereby emitting light to the outside. By controlling 10 Dupont HRF-700 sheet is stacked upon a glass plate (or 

the spaces of the diffraction grating, light can be taken out acrylic plate) of thickness 0.4 cm as a photosensitive body, 

in a nearly perpcodicuJar direction. Although, in general, and collimaled light and reference light are irradiated as 

this diffracted light is emitted in up and down directions as previously described. In this way, a hologram was made. Al 

shown in the left portion of FIG. 6, it was possible, accord- ihis time, the photosensitive sheet is segmented into three 

ing to this embodiment, that the most part of the diffracted 15 zones 108, 109, and 110, as shown, and when making 

light were emitted in one direction, by forming the shape of holograms, the photosensitive sheet is exposed with three 

the diffraction grating into an asymmetrical shape such as a light sources which is different in wavelength. In this way, 

sawtooth shape (right portion). This diffraction grating made three kinds of holograms are made on a single surface 

by holography is called a waveguide hologram. In addition, illuminant. These rones correspond to the zones 102, 103, 

in FIG. 7 a half mirror 73 interposed between two transpar- 20 and 104 of liquid crystal. Ul is a light source, and a cold 

ent support plates 71 and 72 is shown as a simpler method. cathode FL lamp was used. 112 is a reflecting plate, and 1.13 

The incident light introduced from the bottom is reflected in is a light source cable, which is coupled to a controller that 

part at the half mirror and is emitted in the surface direction. controls the on -off of light and light regulation. 101 and 107 

If the angle of the half mirror is set, for example, to 45 are superimposed to make a HUD. If 111 is lit, the zones of 

degrees, then the reflected light can be taken out in the 25 108, 109, and 110 will respectively irradiate light beams of 

direction perpendicular to the surface. The remaining light is different wavelengths toward the liquid crystal surface. That 

transmitted through the half mirror and reaches the next half is, there becomes a tricolor display whose color differs at 

mirror. This operation is repealed and light is sequentially every zone. This liquid crystal is transparent at the time of 

taken out in the surface direction, so the half mirror fuoc- voltage application, and an image is displayed in the off stale 

lions as a transparent surface illuminant. 30 of the liquid crystal. Therefore, first the liquid crystal is set 

For the light supply means (15 of FIG. 1) for supplying to the ON state at the time of operation and then is set to the 

light to the aforemeotiooed light irradiating means, light OFF slate according to an image signal. If the light source 

sources of any types where the source itself emits light, such is lit with the liquid crystal in the transparent state, the light 

as various kinds of lamps, a discharge tubes, irradiated from 107 will pass through the transparent liquid 

electroluminescence, a plasma illuminant, a LED, and a 35 crystal and be emiUed to the outside, and the liquid crystal 

laser, can be used. Also, as shown in FIG. 9, Light is guided remains transparent when it is viewed from the internal 

with an optical fiber 81 connected to a suitable light source, driver. If, in accordance with the characters of an image, a 

and the light is irradiated through an optical system 82 (lens, signal is sent from the image control section and the liquid 

prism, etc.) to a phosphor 83 in a fixed direction or as a crystal is set to the OFF stale , the image will be displayed 

magnified light beam, whereby the light can also be supplied 40 as a scattering surface. Then, the light irradiated from 107 

in the direction of 42. It is also possible to directly connect strikes upon the scattering surface and is reflected, and the 

a light source instead of the optical fiber. As another image displayed in three colors al every zone is brightly 

example, as shown in FIG. 10, light is introduced in the same observed to the driver. For the external scene, the liquid 

way as FIG. 9. In this case, optical-path converting means 91 crystal is transparent except for the scattering surface of the 

having the same function as the aforementioned light irra- 45 liquid crystal and therefore the image superimposed upon 

dialing means is used, whereby it can be operated as a fight the external scene is seen. If the aforementioned zone is 

source with respect to 42. Now, for the HUD of the embodi- further segmented, it will also be possible to display each 

ment of the present invention, an example of the operation character of each image with a different color. The afore- 

will be described. mentioned HUD is the simplest form of this embodiment 

(fcmbodimenl-Al) 50 and the basic operation has been illustrated. As has already 

In FIG. II, 101 is a polymer dispersed liquid crystal been described in detail, this HUD can be made more 

panel. Liquid crystal/monomer/prepolymer (for example, compact and can be operated with bright display, by com- 

L^8/2-elhyl hcxyl acrylale/urethane acrylate oligomer, made bining various kinds of image information display means, 

by BDH) is sandwiched between glass substrates having light irradiating means, and light supply means, 

transparent electrodes, a photopolymerization iniliator is 55 The HUD of this embodiment makes not only various 

added, and photopolymerizalioo is carried out with UV displays in front of the driver's seal, but also if it is placed 

light, whereby the polymer dispersed liquid crystal panel in the rear widow portion and used, it can be utilized as an 

was obtained. The entire size of the panel was set to 21 effective warning with respect lo the following vehicles, i.e., 

cmxl6 cmx0.2 cm. The display portion is segmented into as a so-called center high mount slop lamp. Also, it can be 

three zones, and the electrodes are patterned so that "Diver- 60 uscd ^ aQ m r orrn2 ii on transfer display. At ihLs lime, if the 

gence after xx ro" is displayed on 102, symbols of an U|ummam is dircctcd loward lhc vehicle inner side, 

mtersectbn and an arrow are displayed on 103 and speed ^ ^.^ ^ ^ ^ fmm ^ f() 

such as "AAkm is displayed on 104. In the portion of the n L L u. i i i *n u. 

zone of 102, where tbc display changes, there are only vehicle as if .. Goals or .the bright disp lay, and l,i will become 

numerical characters representative of distance, and the 65 a display whose visibility is excellent. Of course, it is 

other portions arc fixed. In the 'zone of 103, symbols of an possible that tbc HUD will be uscd in part or all of the rear 

intersection and arrows have been displayed, and they will window. 
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(B) for the regenerated light spot group to be disposed al very 

Next, a descriptioo will be made of a general method of fine intervals of "p" from the point of view of formation of 

coloring the bead up display of this embodiment. As already a color image, the lens let array 127 is shifted al intervals of 

described, it is easy to color the zones at every character. A a fixed distance "p" *nd the recording process is further 

description will hereinafter be made in detail of the case of s repeated. This process is repeated d/p times. Next, this 

a finer image. In this case, the hologram as light irradiating process * repeated with a greet, laser beam. At lb* time as 

means, which is used in this embodiment, is utilized. This f*»wn m FIG. 17 the angk of inadence o the recording 

holcjam is transparent in external appearance and is » TZ^^ot 

r j . JL- ii . r _t ■ rtf _j rcgcDcrated ts adjacent to tbe previously recorded red light 

referred to as an optica^ clemeo for ^lyingcolors of red, ^ ^ ^ ^ a blue laser ^ 

greeo. and bine to each pixel of the display devxx. With a 10 £k ewisc ^ ^ of i^tfa^Tof the recording light is 

combination of this optical element and the polymer dis- sUghUy ^ mal a bhie light spot is adjacent to the 

persed liquid crystal display device, there can be provided a previous i y recorded red light spot group and green light spot 

unit which is transparent, is capable of a color display, and group. For the hologram 121 0ms formed, respective colors 

is a direct visual type. are independently regenerated by irradiating tricolor light of 

(Embodiment-Bl) 15 red, green, and blue at the regenerative -light optical path 130 

FIG. 12 is a principle diagram of the optical element in G f the same optical path as the reference light 129, and the 

this embodiment, FIG. 13 a diagram showing the function of respective colors are diffracted al respective different angles 

the minimum unit area of the hologram, and FIG. 14 a and are space-separated. Clear tricolor light spot groups 

birds-eye view of the whole hologram. In FIG. 12, 121 is a which are arrayed in a mosaic manner are formed on a single 

volume phase hologram, 122 a transparent substrate, and 20 plane and yet are transparent in external appearance. 

123 a light source. Tbe hologram 121 has a function of (Embodimenl-B2) 

converting the light from the light source 123 into a light FIG. 18 is a birds-eye view of the multi-recorded bolo- 

spot group where red, greco and blue are regularly arrayed. gram and tbe image formation surface in this embodiment. 

Three element holograms, which diffract light of three colors The entire construction is tbe same as FIG. 12 shown w i the 

in different directions and focus the light, are multi-recorded 25 ernbodimeot-Bl. The basic pattern * a dot pattern such as 

on the minimum unit area 124 of the volume phase hologram ooe s *>™? * n . G - 19 - basic ^TZT 

, . CT „ f . c . ,„ ^^u^^klli™. at intervals of one pitch so that they arc overlapped with one 

shown ,o RG. 13. For the difrract.on direction by eachoolor ^ ^ ^ ^ b ^ , Q ^ 

element hologram, a vertical dtreclion such as thai shown in of ^ ^topim. lnc ^ ttcrns m ^ tded ^ 

RG. 13(a) or a horizontal direction such as lhat stown m ^ RG lg mlbc{ormsm± mat share the space 

RG. 13(b) can be taken as an example, but the diffraction 30 fa ^ mediuin ^ m aDOlhct 

direction is not limited to these directions. As shown in RG. For eacb patternt tne color dot patterns arc regenerated 
14, a large number of minimum unit areas 124 exist in the independent of each other only by light of the color used 
hologram 121, and they are adjacent to or overlapped with WDeD recording and light having a wavelength in the vicinity 
one another. As a consequence, the minimum unit areas 124 G f \\y C color, and a tricolor light spot group is formed on an 
arc disposed so that the regenerated light becomes a mosaic 35 image formation surface, as shown in RG. 20. In FIG. 21, 
tricolor light spot group on the focus surface. Each element 122 is a transparent substrate, 125 a hologram recording 
hologram is regenerated only by both the light of tbe color material, 126 a protective film of the hologram recording 
used when recording and the light having a wavelength in material, 133 a glass block, 134 an index matching solvent, 
the vicinity of the color, but it is not regenerated by light of 135 a pattern mask, 128 recording light, and 129 reference 
a color different from that. This is a characteristic found only 40 light. It is desirable that the index matching solvent 134 be 
in the volume phase hologram. Next, a description will be sandwiched between the protective film 126 and the glass 
made of tbe fabrication process of the hologram. In RG. 15, block 133. The pattern mask 135 on which dot patterns to be 
122 is a transparent substrate, 125 a hologram recording recorded are formed is fixed in the proximity of the trans- 
material, 126 a protective film of the hologram recording parent substrate 122 and is illuminated by the recording light 
material, 127 a lens let array, 128 recording light, and 129 45 128 which is, for example, red laser light. At the same time 
reference light. RGS. 16 and 17 are views showing part of as this, the reference light 129 is incident from tbe side of the 
RG. 15 on an enlarged scale. The hologram recording glass block 133, and the light intensity pattern caused by tbe 
material 125 is coated between the transparent substrate 122 interference with the recording light is recorded on the 
and tbe protective film 126. For the recording material of the hologram recording material 125 as a refractive index pro- 
hologram, a photo polymer or gelatin bichromate, where 50 file. For the mask pattern 135 osed in this embodiment, the 
high diffraction efficiency is obtained and where there is less basic pattern shown in RG. If, for example, is formed by 
noise light, is suitable. In this embodiment, a photopolymer boring boles in a thin metal plate, or a coated metal film is 
was used. First, the recording light 128, which is, for patterned on a glass substrate by photolithography .Then, the 
example, red laser light, is focused by tbe lens let array 127. pattern mask 135 is shifted by one dot and is fixed, and 
This state is shown in FIG. 16 on an enlarged scale. While 55 pattern recording is likewise performed with green laser 
in RG. 16 the recording light has been illustrated so as to be light. Furthermore, this process is repeated with blue laser 
irradiated horizontally, this embodiment is not limited to light. In addition to the recording method shown in this 
this. The hologram recording material 125 is put between the embodiment, of course a multi-step method which is gen- 
lens let array 127 and the focal plane. Thus, a light intensity erally used as holography can a&o be used. For tbe hologram 
pattern caused by the interference with the reference light 60 12 r thus formed, the glass block is removed and then 
129 of the same color is recorded on the hologram recording respective colors are independently regenerated by irradial- 
m ate rial 125 as a refractive index profile. Now, if the ing tricolor light of red, green, and blue into the transparent 
recorded pattern is regenerated by irradiating light at a substrate 122 at the regene naive- light optical path 130 
regenerative-light optical path 130 of the same optical path opposed to the reference light 129. A clear tricolor light dot 
as the reference light 129, a red light spot group arrayed at 65 pattern is formed at a posilioa where tbe pattern mask 135 
the intervals of same cycle as the basic cycle "d" of the lens is placed when recording, and yet is transparent in external 
let array 127 will be formed on a single plane 131. In order appearance. 
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(Embodimeol-B3) from the cod face can be eliminated. For example, tbe 

lo this embodiment, tbe light source 123, as shown in reflected light may be returned to the light source side in 

FIGS. 22 and 23, can switch red, green, and blue colors, or parallel to the surface of the transparent substrate (FIG. 25). 

comprises a combination of a white light source and a or tbe vertical angle may be made 90 degrees so that the 

tricolor filter and has a function of switching a color in a time s reflected light is returned through tbe original path again to 

series manner. the light source side (FIG. 26). 

On the volume phase hologram 121, three element bob- In addition, while this embodiment has been described 

grams which respectively diffract light beams of three colors with reference to tbe reflection hologram, tbe same function 

in certain directions are multi-recorded so that tbey share tbe can be realized also for a transmission hologram, 

space in tbe medium with one another. The diffraction angles 10 Next, a description will be made of embodiments of 

may be the same or different between tbe colors. Each application of this invention to a HUD. 

element hologram is regenerated ooly by light of the color (Embodiment^) 

used when recording and light having a wavelength in tbe FIG. 27 is a schematic view of this embodiment, which is 

vicinity of tbe color, but it is not regenerated by light of a constructed by a combination of an optical element 144 

color different from that. Tbe light of each color, emitted is forming tbe tricolor light spots of the aforementioned 

from the light source 123 and propagated through the embodiment and a polymer dispersed liquid crystal display 

transparent substrate 122, regenerates each element nolo- device 145. Tbe optical element 144 in this embodiment is 

gram independently, and this regenerated light is emitted constructed with a reflection hologram. Tbe polymer dis- 

from the transparent substrate surface at respective certain persed liquid crystal display device 145 displays an image, 

angles, and becomes uniform illumination light of each 20 using tbe back scattering of tbe liquid crystal layer, 

color. First, a light intensity pattern, caused by the interfer- (Embodiment-B5) 

ence between the recording light 128 which is, for example, FIG. 28 is a schematic view of another embodiment of tbe 

red laser light and the reference light 129 of the same color, present invention and is an example of the structure where 

is recorded on the hologram recording material 125 as a an optical element 146 forming tbe illumination light of tbe 

refractive index profile. The reference light 129 iscotlimated 25 aforementioned embodiment where a color is switched in a 

light or nearly collimated light, and the regenerated light time series manner and a polymer dispersed liquid crystal 

becomes the same collimated light or nearly collimated display device 145 are combined. The optical element 146 in 

light. This process is subsequently repeated with green laser this embodiment is constructed with a reflection hologram, 

light and furthermore with blue laser light Tbe hologram The polymer dispersed liquid crystal display device 145 

121 thus formed is independently regenerated with tricolor 30 displays an image, using the back scattering of tbe liquid 

light of red, green, and blue, which is incident at tbe crystal layer. Illumination light of three colors which 

regenerative-light optical path 130 of tbe same optical path switches in a time series manner is supplied by fixing the 

as the reference light 129. Now, light of each color is polymer dispersed liquid crystal display device 145 in the 

alternately incident to regenerate each element hologram by proximity of tbe optical element 146. For example, tbe 

switching tbe color of the light source or the color filter, and 35 switching is performed one time per 1/180 second, and the 

consequently, there is obtained uniform illumination light of luminance signals corresponding to respective color images 

three colors which alternately switch in a time series manner. are displayed in synchronization with tbe aforementioned 

Note that, when each element hologram is regenerated at tbe display device 145, whereby a continuous color image is 

same lime with tricolor light without switching a color, recognized by tbe eyes. While in the aforementioned 

white illumination light is obtained. 40 embodiment a single color image has been constructed with 

In the aforementioned embodiments of Bl to B3, as three pixels, in this embodiment the pixels of the polymer 

shown in FIG. 24 a difference between the diffraction dispersed liquid crystal display device 145 can be all utilized 

efficiencies in tbe polarization direction of tbe regenerative in the image display and therefore the resolution is 

light is improved and high efficiency of light utilization can enhanced. 

be realized, by selecting the angle between tbe regenerative- 45 Any of the optical elements of this embodiment described 
light optical path and the recording light so that it becomes above has been constructed by tbe reflection hologram, and 
greater than 90 degrees after the incidence of tbe recording any of the polymer dispersed liquid crystal display devices 
light upon the transparent substrate. At the same time, tbe displays an image, using back scattering. However, a trans- 
influence of the scattering of the diffracted light, which is mission hologram and a polymer dispersed liquid crystal 
caused by the fact that the wavelength of the regenerative 50 display device displaying an image by use of forward 
light has a certain width, can be reduced, and a clear dot scattering may be used, and the combination thereof can be 
pattern having no dimness can be regenerated. Also, uniform arbitrarily selected according to the purpose, 
illumination light with no discolored portion is obtained. (C) 

This does not need to be considered in a case where a light Next, a description will be made of a device equipped 

source having a single wavelength and a uniform polariza- 55 with both image information display means and light irra- 

tion direction, such as a laser, is used, but it becomes dialing means, i.e., a polymer dispersed liquid crystal given 

important when regeneration is performed with white light. a hologram function. 

In addition, tbe leakage of light from the surface can be A conventional polymer dispersed liquid crystal makes a 

eliminated by selecting the regenerative-light optical path so display, making use of a light scattering phenomenon caused 

that the regenerative light being propagated can meet total- 60 by both a high polymer and liquid crystal existing as a 

reflection requirements at the internal surface of the trans- certain aggregate. In this case, the distribution state of the 

parent substrate. Furthermore, as shown in FIGS. 25 and 26, liquid crystal and the high polymer is, so to speak, random- 

if another end, which opposes the end on which the regen- A large number of propositions have been made of the 

erativc light is incident, is ground like a prism and the construction of the polymer dispersed liquid crystal layer 

vertical angle is made so that the remaining regenerative 65 and the fabrication method. It has been proposed, for 
light, diffracted by the hologram, is all reflected and returns example, in Published Unexamined Patent Application Nos. 

back to the original optical path, then the leakage of light 111-142713, 111-225924, 112-99919, and 111-252689, that 
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Liquid crystal is capsuled with a high polymer medium, that 
liquid crystal is contained in a porous high polymer, that a 
high polymer and liquid crystal are emulsified and separated 
from each other, and that a mooomer and a liquid crystal 
mixture are polymerized with light or heat and are separated 
from each other. These methods differ from each other, but 
liquid crystal is dispersed at random into a high polymer 
matrix, then light is scattered, and a slightly opaque image 
is obtained. If a voltage is applied to this, then liquid crystal 
will be regularly arranged and become transparent. When a 
reflection display device of a direct visual type is used, light 
from a suitable light source is irradiated to a scattered and 
slightly opaque image, and the reflected light will be 
observed. In such a case, toe back scattering characteristic of 
the polymer dispersed liquid crystal layer must be great with 
respect to the irradiated light. 

When a projection display device is used, an image is 
constructed by transparent pixels, but the forward scattering 
component of the polymer dispersed liquid crystal layer 
needs to be suppressed because the forward scattering light 
from some other scattered and slightly pixels reduces the 
contrast. 

However, a conventional polymer dispersed liquid crystal 
layer such as described above makes a display, using the 
light scattering phenomenon caused by both a high polymer 
and liquid crystal existing as a certain aggregate, and in this 
case, the distribution state of the liquid crystal and the high 
polymer is, so to speak, random. Therefore, because at least 
50% of illumination light passes through the polymer dis- 
persed liquid crystal layer as forward scattering light, it is 
extremely difficult to enhance the ratio of the back scattering 
light which is obtained, and yet the ratio cannot exceed 50%. 

On the other hand, in the liquid crystal display device of 
this embodiment, the distribution state of a high polymer and 
liquid crystal is controlled so that the back scattering or 
forward scattering in the display of the polymer dispersed 
liquid crystal is selectively enhanced overwhelmingly. That 
is, the liquid crystal display device of this embodiment is 
characterized in that liquid crystal and a high polymer are 
arrayed io the form of a lattice with a hologram fabricating 
technique and that light is incident from a fixed light source 
on the arrayed liquid crystal and light is, so to speak, 
modulated, whereby a scattering image is obtained. In 
addition, by selecting the angles of the object light and the 
reference light when fabricating a hologram, the angles of 
the incident light from a light source at the time of regen- 
eration and the emitted light from a display can be related to 
a predetermined relationship. This can be made as the light 
irradiating means having an optical-path converting function 
of this embodiment. 

Although the light regulating layer of the liquid crystal 
display device io this embodiment can be fabricated by some 
following methods, the characteristic features of this 
embodiment will be described from the point of the oper- 
ating characteristics with respect to a liquid crystal display 
device obtained as an example by a photopolymerization 
method. 

A general fabrication method of the photopolymerization 
method is as follows: 

A light regulating layer precursor is composed of the 
following main components. The main components arc at 
least one kind of ethylene unsaturated compound and/or 
suitable oligomer which can be added and polymerized, a 
polymerization initiator, a chain moving agent, a light 
sensitizer, and at least one kind of oeroatic liquid crystal. 
This composite is sandwiched between two transparent 
substrates, and tben light is irradiated, for example, by an 


exposure system shown in FIG. 29. In the figure, 151 is a 
coherent light source, for example, an argon laser (K-5145 
nm), 152 a shutter, 153 a mirror, 158 a mirror or diffuse 
reflector, 159 a diffuse reflector, 154 an object leas 155 a 
5 space filter, 156 a collimate lens, 157 a beam splitter, and 
160 or 161 a sample. The angle of incident light can be 
arbitrarily set by adjusting 158 and 159 respectively For a 
beam, a flat wave or spherical wave can be arbitrarily 
selected with a suitable lens system. After the setting of the 
to incident angle, the shutter 152 is dosed, then a sample is 
placed in a place of 160 or 161, and the shutter 152 is opened 
for exposure. A given energy was equivalent to about 300 to 
1000 mJ/cm 2 . After exposure, LTV light is irradiated to the 
whole surface, and heat processing may be performed as 
15 needed. A liquid crystal thus made was taken out and was 
driven as shown in FIG. 30 (case of a reflection type). That 
is, regenerative light was irradiated from a light source L23, 
an a.c. voltage was applied to a panel 162 through electrodes 
163, and an observation was made in one direction. As a 
20 result, there was recognized the phenomenon of the case 
where the panel becomes transparent and the case where 
light is strongly scattered back, depending upon the applied 
voltage. Although the present invention is not subjected to 
any limitations for the following guess, the aforementioned 
25 effect caused by the light regulating structure where the 
liquid crystal display of this embodiment is controlled can 
be considered in one idea as follows: 

In a case where an image is regenerated by holography, 
the same light as object Light wflj be emitted if light is 
30 irradiated in the same direction as reference light. Because, 
in this embodiment, light reflected at the diffuse reflector is 
used as object light, it is considered that a pattern caused by 
the interference between the object light and the reference 
light has been recorded in the light regulating layer. If light 
J5 is incident in this light regulating layer from the same 
direction as the reference light, the light regulating layer will 
emit light, as if a diffuse reflector is just behind the liquid 
crystal display and light is being reflected from the reflector. 
Therefore, in the case of the diffraction efficiency being 
40 100%, incident light gives the same effect as the effect that 
incident light is practically scattered nearly 100% backward. 
As described above, one of the significant features of this 
embodiment is that while a conventional polymer dispersed 
liquid crystal has simply scattered light equally due to the 
45 random structure and has displayed an image based on the 
scattering, a novel image display function of selectively 
scattering light backward has been realized by controlling 
the array of the high polymer and the liquid crystal layer. Of 
course, it is obvious that, in the case of a transmission type 
50 hologram, light is scattered forward. Io addition, scattering 
light may be used in the reference light, and in this case, the 
degree of freedom is increased in the direction of the 
irradiation light at the lime of regeneration. A reason con- 
sidered concerning why the panel becomes transparent when 
55 a voltage is applied is because an orientation of liquid crystal 
is varied by a voltage and therefore a difference An between 
a refractive index n, of a high polymer phase and a refractive 
index n2 of a liquid crystal phase has practically become 
zero. 

60 The light regulating layer of the liquid crystal display of 
this embodiment can be made by using various kinds of 
methods. 

As one of the methods, basically the photorx>lymerization 
method of a polymer dispersed liquid crystal Ls performed in 
65 the same way, coherent light is used as a light source of 
irradiation, and the method where the volume phase holo- 
gram is made Ls performed in the same way, as previously 
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described. With this, tbe light regulating layer is made. Also, 
the light regulating layer can also be made by using so-called 
photosensitive resin, making interference Cringes consisting 
of a resin layer and an air layer into the resin by performing 
development processing, and impregnating these fringes 
with liquid crystal. A case where an optical switch has been 
made with tbe latter method has been reported by Lawrence 
Domash et ai ("Active Holographic Interconnects for Inter- 
facing Volume Storage," SPIE, Vol. 1662, p 211 (1992)). An 
ethylene unsaturated monomer of liquid or low melting 
point, particularly acrylic or metacrylic ester can be used as 
a monomer suitable for making a light regulating layer by 
photopolyrnerizaUon. These may be, for example, a multi- 
functional monomer such as trimethylol propane tri aery late, 
or an oligomer such as ethylene glycol acrylale or urethane 
acrylate. These may be used individually or can also be used 
in combination. Furthermore, other monomers such as sty- 
renc or carbazole may be used together as needed. These 
monomers and oligomers are not partial lady specified, but 
one usually used for making a polymer dispersed liquid 
crystal can be used, or various kinds of monomers or 
oligomers well known to those having skill in this field, such 
as a pbotopolymerizalion composite for making a volume 
hologram such as that proposed in Published Unexamined 
Patent Application No. H2-3082, can be properly selected 
and used. In order to make a pbotopolymerizatioa with 
coherent light, sensitizing dyes corresponding to the wave- 
length and an appropriate pbotopolymerizatioa initiator are 
needed, and cyanine dyes, dyes such as cyclopentanooe, 
dipbenyl iodonium salt or a combination of this salt and 
dyes, various kinds of quinooe, triphenylimidazDle dimmer, 
and hydrogen donor can be suitably selected in combination 
and used. It is desirable that liquid crystal be one whose 
birefringence and dielectric anisotropy is large and whose 
elastic constant is small, and various kinds of liquid crystal 
already put on tbe market can be selected and used. For 
example, tbe following general equations are desirable. 



CN. 


While the present invention will be described in detail 
with reference to embodiments, it is not limited to these 
embodiments. 
(Embodiment -CI) 

A mixture, which is composed of 10 parts of ethyl bexyl 
acrylate, 26 parts of trimethylol propane triacrylate, and 5 
parts of urethane acrylate oligomer all as a monomer, 60 
parts of tbe following composite as liquid crystal, 
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CjIIt 


C5H1 


CjH, 


CN25%, 



CN15* 


where R represents the alky I or alkoxyl group where tbe 65 
number of carbons is 2 to 10. These can be mixed according 
to the purpose and used. 


0-3 parts of 2-mercaptobcozoxazole, 0.25 parts of 2»2*-bis 
(o-chloropheoy l>4,4 , ^^ , -tetrapheny 1- 1 , r-biimidazol, 0.05 
parts of cyck>penlanooe-2,5-bis {(4-<dietbylamino)-phenyl) 
methylene}, and a very small amount of 2,6-di-tert- 
butylphenol, was inserted between two [TO glass plates of 
10 cmxlO cm. In the exposure system shown in FIG. 29, an 
argon laser (wavelength 514 nm, 100 mW) was used as a 
light source. An MgO plate was placed as a diffuse reflector 
at a position 1 cm away from a sample, and object light and 
refercoce light were incident perpendicular to the sample. 
With a reflection type, exposure was made for 15 seconds. 
Thereafter, the whole surface was exposed with UV light. 
The obtained liquid crystal exhibited a tra remittance of 
about 77% with a threshold voltage of 35 V, and if white 
light was irradiated at the time of nonapplicatioo of a 
voltage, green back scattering was seen. 
(Embodiment -C2) 

A liquid crystal panel was fabricated in tbe same way as 
the embodimeat-Cl, except that, as a monomer, ethyl bexyl 
acrylate is 8 parts of tbe whole, trimethylol propane triacry- 
late is 10 parts, urethane acrylate oligomer is 3 parts, and 
liquid crystal is 80 parts. Tbe transmittance was 85% with a 
threshold voltage of 28 V, and if white light is irradiated at 
the time of nonapplication of a voltage, green back scatter- 
ing was seen. 
(Embodiment -C3) 

A liquid crystal panel was fabricated in the same way as 
the erabodirncot-C2, except that as a monomer, the mixed 
ratio of ethyl hexyl acrylate and trimethylol propane tria- 
crylate is 3 parts and 15 parts. Tbe transmittance was 85% 
with a threshold voltage of 30 V, and green back scattering 
was seen at the time of nonapplicatioo of a voltage and with 
white Light irradiation. 
60 (Embodirnent-C4) 

A liquid crystal panel was fabricated in the same way as 
the embodimcnt-Cl, except that, as a monomer, ethyl bexyl 
acrylate is 3 parts, trimethylol propane triacrylate is 21 parts, 
urethane acrylate is 6 parts and liquid crystal is 70 parts. The 
iransmiltance was 87% with a threshold voltage of 40 V, and 
if while light is irradiated at the time of nonapplication of a 
voltage, green back scattering was seen. 
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(Embodiment-C5) fbuod thai slight forward scattering was si ill included. This 

A liquid crystal panel was fabricated in the same way as is considered to be because the self-interference of the 

the cmbodimeol-Cl, except that the MgO plate adheres scattered User light takes place when fabricating the bolo- 

cSoseiy to the sample and the reference light is also used for gram and, as a result, unnecessary noise grating is printed, 

the object light and irradiated without using the object light- 5 When laser light is irradiated on a diffusing surface at the 

The transmiltance was 75% with a threshold voltage of 33 time of hologram fabrication to try to obtain scattering light, 

V, and extremely strong green back scattering was seen at a mutual self- interference such as that shown in FIG. 13 will 

the time of nonapplkation of a voltage and with white light take place, la the figure, two very small areas adjacent to the 

irradiation, diffusing surface are schematically shown. The scattering 

(Embodiment-C6) to light from each very small scattering surface element is 

mtrjeembodirnem-Cl, if the light source is replaced with emitted from the diffusing surface and then meets the 

red (Krypton laser, 3^647 nm) and blue (Argoo laser, X-458 scattering light from another very small scattering surface 

nmX regenerauve scattering l^ht can be made red and blue. element, and forms interference fringes at that position. 

With the same condiuoos as the embodiment -CI, a mask Now, if a light regulating layer precursor composed of the 

pattern with fine boles, such as that shown in FIG. 19, is 15 liquid crystal phase and the high -polymer phase of this 

placed on the surface of the (TO glass plate on the object embodiment is put at the position shown by a broken line of 

light side. First, exposure is performed with green laser light, FIG. 33, the aforementioned interference fringes will be 

and then the mask is shifted by one pitch and exposure is recorded as a refractive index profile. This is referred to as 

performed with a red laser. Furthermore, the mask is shifted a noise grating. If illumination light is irradiated to the 

and exposure is performed with a blue laser. UV whole- 20 aforementioned hologram on which the noise gratings are 

surface exposure processing is performed in the sample thus recorded or the aforemeotioned light regulating layer, as 

exposed in sequence to the whole surface of the panel. It is shown in FIG. 34, light is randomly scattered due to each 

considered that the regenerative pattern will become such a grating. Because the direction is oriented on the side oppo- 

pattera as shown in FIG. 20. The white strong scattering site to the incident side of the Qluminauon light, this 

reflection light was obtained with white light irradiation to 25 becomes forward scattering light. In FIG. 34, it is assumed 

the obtained panel. that light is incident from one direction as illumination light, 

(Embodiment-C7) but in a case where natural light or scattering illumination 

A panel was made in the same way as the embodiment- light such as a general room nomination is incident, more 

C6, except that the mask pattern of the embodiment-C6 is random forward scattering light will occur and mis will 

formed into a square bole (1-cm square, for example) as 30 cause a reduction in the picture quality of the liquid crystal 

shown in FIG. 32. When white light was irradiated to the display. 

obtained panel, there was recognized color scattering light It has been found that an occurrence of this noise grating 

where red, blue, and green are independently obtained at can be suppressed by making hologram patterns with certain 

every pattern. improved special scattering-light. 

The aforementioned hologram is not limited to these 35 With FIG. 35, the noise-grating suppressing operation 

embodiments, but a display of color by various patterns is will be described with a special scattering-plate of this 

possible by using an arbitrary pattern mask. embodiment taken as an example. It is assumed that two 

(Embodiment-C8) very small scattering areas of the special scattering-plate 

A panel was made in the same way as the embodiment- each have a size of "w" and are arranged at a certain interval 

C7, except that reference light is incident from the end face 40 of "p". The horizontal line in the central portion in the figure 

of the substrate at an angle near 90 degrees relative to the represents the film thickness of a volume hologram, which 

surface direction. When regenerative white light was inci- is supposed to be disposed in contact with the special 

dent upon the obtained panel in the same direction as the scattering-plate. From the geometrical relationship between 

reference light, i e., from the panel substrate end face, the the film thickness and the scattering light beam from each 

same scattering light as the embodiment-C7 was obtained. 45 very small scattering area, symmetrical scattering light 

While the aforementioned embodiments have been beams from both the very small scattering areas make an 

described with reference to the reflection hologram, of angle of 30 degrees measured from the scattering surface 

course the transmission hologram is also possible, and it is with respect to a film thickness tl, while the symmetrical 

obvious in this case that strong forward scattering is selec- scattering light beams become 45 degrees with respect to a 

lively obtained. In addition, in the case of polychromatic 50 film thickness t2. Interference occurs between the scattering 

printing, it is also obvious that a plurality of lasers are light beams included in these scattering angles. However, 

irradiated to the sample at the same time so that supcrim- assuming perfect diffusing light, a quantity of light included 

posed printing can be made. in these scattering angles is v le > for 30 degrees and only V* 

As described above, a device equipped with both image even for 45 degrees. Most light beams other than this portion 

information display means and light irradiating means 55 do not cross each other with in tbe volume hologram and do 

becomes possible according to this embodiment, and tbe not contribute to formation of a noise grating. By introduc- 

HUD of this embodiment can be made as a more compact ing reference light, a hologram will be independently 

form. In addition, the scattering selectivity of tbe HUD is formed between this main scattering light and reference 

enhanced also as a polymer dispersed liquid crystal, so a fight, 

brighter image is obtained at a wide visual field angle. 60 (Embodiment-!) I) 

(D) The structure control of the polymer dispersed liquid 

While the structure of tbe polymer dispersed liquid crystal crystal layer of this embodiment is realized with a fabricat- 

has been controlled so thai scattering can be selectively ing method described hereinafter. FIG. 36 is an example of 

performed and the light utilization efficiency could be an optical system for tahrkraiing the polymer dispersed 

improved, the scattering efficiency was lower than one 65 liquid crystal layer 162* (FIG. 30) of this embodiment. A 

predicted at tbe beginning. For example, in the polymer ligbl regulating layer precursor 167 is interposed between 

dispersed liquid crystal of the back scattering mode, it was the surfaces of transparent substrates 164 and 165 on which 
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transparent electrodes 163 are formed. The transparent sub- 
strates both were glass plates of thickness 1.1 mm, the 
transpareot electrodes both were patterned ITO films, and 
the thickness of the light regulating layer precursor was 
about 3 micron. 168 is a special scattering-plate, very small 5 
scattering areas 169 are formed on the glass plate in a mosaic 
manner, and a reflecting film 170 is formed on the remaining 
flat portion. The size of the very small scattering areas is 
about 50 microti aod the interval is about 0.5 mm. This is 
formed by coating a photoresist on an aluminum deposited to 
glass plate, giving the aforementioned mosaic pattern to the 
coated plate by photolithography, removing the aluminum 
film from the resist removed portion by etching, and fur- 
thermore giving sand blasting to the exposed glass surface of 
the etched portion. If argon ion laser light 171 of linear 15 
polarization is irradiated with a wavelength of 458 nm to this 
special scattering-plate 168, tight passing through the very 
small scattering area 169 will be randomly scattered and 
object light 172 where this small scattered light beams are 
arranged in the form of a mosaic will be obtained. Because 20 
the laser light 171 incident upon the area other than the very 
small scattering areas 169 is reflected by the reflecting film 
170, the laser light will not be contained in the object light 
172. This object light is incident from the side of the 
transparent substrate .164, while reference light 173 of the 25 
same laser light is incident from the side of the transparent 
substrate 165. Laser light irradiation of about 50 mJ/cm 2 is 
performed, and at the time the aforementioned polymeriza- 
tion process has been advanced, the irradiation of the laser 
light is stopped. Then, uniform ultraviolet light is irradiated 30 
to the light regulating layer precursor 167, the entire is 
sufficiently polymerized, and the process is completed. 

It was found that the polymer dispersed liquid crystal 
layer, fabricated in a method such as this, reflected and 
scattered illumination light of nearly 458 nm at efficiency 35 
exceeding 90% and could be observed in a wide angle range. 
A clear boundary was not seen between the areas where the 
very small scattering areas was placed when fabricating and 
the remaining area, aod scattering light was observed over 
nearly the entire surface. The pixel to which a voltage of 40 
about 30 V was applied became transparent. 

While in this embodiment the special scattering-plate, 
provided with very small scattering areas of transmission 
types at part of the reflecting surface thereof, has been used, 
a special scattering-plate 174 where a reflecting film is 45 
provided only oo a very small scattering area, shown in FIG. 
37, may be used and laser light may be reflected at this 
surface. In addition, it is also possible to use a special 
scattering-plate whose entire surface is a transmission type 
or a reflection type. 50 

Also, while in this embodiment the hologram pattern has 
been formed with the special scattering-plate closely 
contacted, the object light may be formed by forming an 
image of a scattering surface by the use of lenses or by a 
two-step exposure method. In addition, while in this 55 
embodiment the reference light has been coUimaled light, a 
uniform and wide visual angle can be realized by using the 
scattering light produced by a uniform scattering surface or 
the special scattering-plate of this embodiment as reference 
light. Furthermore, the object light may be formed by a pin 60 
hole array or a combination of a pin hole array and a 
scattering plate instead of the special sea tiering- plate. 
(limbodimenl-D2) 

This embodiment Ls the same as the embodiment -1)1, 
except that the structure of the polymer dispersed liquid 65 
crystal layer differs. In the structure of this polymer dis- 
persed liquid crystal layer, the distribution state of the liquid 


crystal phase and the high-polymer phase is controlled as a 
reflection hologram pattern, and this structure control is 
realized by a fabricating method described hereinafter. That 
is, as shown in FIG. 38, scattering light in the relationship 
where a P-wave and a S-wave are adjacent to each other as 
reference light is used to fabricate a hologram between the 
scattering light and the object light The scattering light of 
these P-wave and S-wave adjacent to each other can be 
easily obtained by dividing a single laser beam into a S-wave 
and a P-wave by a Vt wavelength plate, passing these waves 
through masks (a) and (b) whose positions are comple- 
mented with each other, such as that shown for example in 
FIG 39, to synthesize them as shown in (c), and passing the 
synthesized wave through a scattering plate. 

In FIG. 38, the light regulating layer precursor 167 is 
interposed between the surfaces of the transparent substrates 
164 and 165 on which the transparent electrodes 163 are 
formed. The thickness of the glass plates of the transparent 
substrates were both 1.1 mm, the transparent electrodes both 
were patterned ITO films, and the thickness of the light 
regulating layer precursor was about 3 micron. The size of 
the mask transmission pattern is about 50 micron and the 
interval is about 1.0 mm. Argon ion laser light of wavelength 
458 nm was used as laser light. The object fight 178 is 
caused to be incident from the side of the transparent 
substrate 164, while the reference light 173 is caused to be 
incident from the side of the transparent substrate 165. The 
object fight and the reference light cause an interference 
pattern, and in the light regulating layer precursor 167, 
photo polymerization is started at the portion whose inter- 
ference light intensity is high and then a high-polymer phase 
of a three-dimensional structure is formed, leaser light 
irradiation of about 30 mJ/cm 2 is performed, and at the time 
the aforementioned polymerization process has been suffi- 
ciently advanced, the irradiation of the laser light is stopped. 
Then, uniform ultraviolet light is irradiated to the light 
regulating layer precursor 167, the entire is sufficiently 
polymerized, and the process is completed. 

It was found that the fabricated polymer dispersed liquid 
crystal layer reflected and scattered illumination light of 
nearly 458 nm at efficiency exceeding °0% and that it had 
a uniform wide visual angle in vertical and lateral directions. 
The pixel to which a voltage of about 30 V was applied 
became transparent. 
(Embodimcnt-03) 

FIG 40 shows part of a n optical system for fabricating a 
polymer dispersed liquid crystal layer of a liquid crystal 
display device of this embodiment. In this embodiment, the 
angle of laser tight 184 which is incident upon a pin bole 
array IK3 is varied in a time series manner as shown in (a), 
(b), and (c) of FIG. 40, and then weak hologram patterns are 
formed with the object light 185 passed through the pin bole 
array at the set angles and reference light 173. In FIG. 40, 
three directions of (a), (b), and (c) have been shown for the 
sake of convenience. In practice, these weak hologram 
patterns are multiplexed in the light regulating layer precur- 
sor 167 with respect to all desired directions covering the 
angle of view of the display device, whereby scattering light 
with respect to illumination light is regenerated. According 
to this method, coherence can be eliminated in point of lime. 
Therefore, hologram patterns arc formed without interfering 
to each other and formation of noise gratings is suppressed. 

While, in this embodiment, the pin hole array which is a 
fine pattern has been fixed and the angle of the laser light 
which Ls incident upon this array has been varied, a similar 
result would be obtained, even if laser light which Ls 
scattering light were incident upon the pin bole array and the 
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position of tbc pin hole array were scanned. In correspon- observer, an image superimposed with the background, 

deoce with this, il is desirable that incident reference light whose contrast is high, is displayed. The hologram of this 

have at least enough size to cover the 6ne pattern, and embodiment is constructed so as to meet the following 

incident reference light is scanned in synchronization with Equations: 

objeulight. 5 nnnW>1 0*1) 

(Embodiment-D4) ^ 

FIG. 31 shows a liquid crystal display device in this «unp|<i (Eq. 2) 

embodiment. This embodiment is the same as the 

embodiment-Dl, except that the structure of a polymer „ sin pn+Qs&i 3 ) 
dispersed liquid crystal layer 188 differs. For this polymer 10 

dispersed liquid crystal layer 188, initially a hologram where n is the refractive index of the hologram medium, a 

pattern is made by laser light of wavelength 458 run, using and P are the incident angle of the reference light and the 

a mask having a pattern such as that shown in FIG. 19. Then, incident angle of the object light, defined in the hologram 

the mask is shifted by one pitch and a hologram pattern is medium, and * is the ratio of the rircumference of a cirde 

made by laser light of wavelength 514 nm. Finally, the mask 15 to its diameter. Equations 1 and 2 represent the condition 

is further shifted by one pilch and a hologram pattern is where light is incident on the end surface of the hologram 

made by laser light of wavelength 648 nm. In this way, the substrate and becomes illumination light that isemitted from 

layer 188 is formed. Each pattern is aligned with the position the hologram surface. Also. Equation 3 represents the con- 

of a transparent electrode constituting a pixel, and pixels of diuon for assuring the monochromaticity of the illumination 

"R,~*G," and U B" are arrayed in the form of a mosaic, as 20 light. FIG. 42 shows that reference light 200, incident from 

shown in FIG. 31 . The polymer dispersed liquid crystal layer the end surface of a transparent substrate 195, interfere 

188 constructed in this way is seen as a while scattering within the hologram medium with object light 201 and that 

surface, judging from tbc appearance. However, if a voltage a hologram 196 of a cycle structure is formed. If the while 

is applied to each pixel so that the transmittance is varied, illumination light 197 is incident at the same angle as the 

three colors of red, green, and blue will be observed. With 25 incident angle of ihe reference light 200 and is regenerated, 

this, it was found that a color image could be constituted. then second diffracted light 206 will coexist because ma- 

^ dent light other than target diffracted light 204 will be all 

In a case where a volume phase hologram in this embodi- reflected at the hologram surface. In order to prevent this, the 

ment is used as a light irradiating means, various usable angle of emission v of the second diffracted light 206, 

modes become possible depending upon the direction of 30 2a+P-rc, can be made so as to meet a tola I- re flection 

light diffracted by the hologram. A description will herein- condition such as that shown in Equation 3. 

after be made of some examples. (Embodiment-E2) 

(Embodiment-El) This embodiment is used as tbc reflection type where 
FIG. 41 is a diagram of a HUD constructed according to dichroic dyes arc contained in polymer dispersed liquid 
this embodiment. The HUD is constituted by a combination 35 crystal. FIG. 43 shows a part schematic view of the structure 
of a polymer dispersed liquid crystal display device 145, a 0 f embodiment (transparent electrode and glass sub- 
cold cathode fluorescent tube 192, a reflecting mirror 193, a slrzle not shown). The light emitted from a light source 123 
cylindrical lens 194, a transparent substrate 195, and a ^ diffractcd by a hologram 213 and gets into the liquid 
hologram 196. staI d p^o,, i n aQ QN portion 212 (transparent), a 
This polymer d^rsec I liquid crystal d isplay device^ 145 40 * ^ ^ fe qM 
displays an image with the forward scattering of ihe liquid m j ' . * . . a 
crystal layer, T^e light emitted from the cold cathode and transparent, and the inc rienl light is absorbed by a back 
fluorescent tube 192 is focused once by the reflecting mirror absorbing plate 211 and does not return. On the other hand, 
193, is converted into collimated white illumination light for the light thai got into an OFF portion 210 (scattering), 
197* by the cylindrical lens 194, and is incident on the 45 light with a certain wavcleogth is absorbed and the remain- 
transparent substrate 195. This collimated light becomes ing light is scattered and dyed, by the dyes in liquid crystal 
diffracted illumination light 198 which is emitted from the 214 of non-orientation. If a volume phase hologram is used 
surface by the hologram 196, and illuminates the polymer for tDC hologram light with a particular wavelength can be 
dispersed liquid crystal display device 145. Tbe hologram selectively diffracted. If the intensity of a light source 
196 is a so-called edge-lit hologram of tbe volume phase 50 ^ a bn hf£r ^ can ^ obtained. For 
type constructed so that only light ^ mcidenl on the edge .bsoibing ^ ^ a ^ 
surfaccofttetra^parcnt^bstra^ l95 -^^^° n ^ ^y^ and d iff acted light oFblue color is selected, 
outside of the substrate. ITic hologram 196 is transparent in cum; u^u ou & - 
appearance, because no diffracted illumination light 198 is the light will be scattered without being absorbed m tbe OFF 
formed due to the diffraction of the light incident on the 55 portion. Because the boloeram is transparent when viewed 
surface of the transparent substrate 195. Therefore, if tbe from the scattering side, a bright blue image is displayed on 
polymer dispersed liquid crystal display device is set to the a black ground. Even if externa! light were superimposed on 
transparent state, the entire image display portion of the ^ aDl j lne absorption of tbe dyes were slightly incomplete, 
display device will become transparent, and the background an im ^ c wbosc coolrast is sufficiently strong would be 
can be viewed like a scene seen through a glass. In addition, 60 ohlainw j hy diffracted light If the MUD of this embodiment 
because tbe hologram is constructed such that the diffracted ^ . n ^ q( ^ aulomobi]c , U ^ ^ 
illumination light 198 is emitted from the surface in the 

down direct^ there is no possibility .ha, " = sary < Lm *~ o J a ^ ^ mis cmhouimcnl LS ^ ^ 

dlum.nal.on l.ght passing through U,c transparent area of the lransmLSsion when; , dichroic dye ls ^ 

polymer dispersed liquid crystal display device enters 65 lnc transmission type wocre o im. j 

directly into the eyes of an observer. Therefore, since only polymer dispersed liquid crystal. Ine light em.lted from a 

ihe pixel 199 in the scattering slate Ls brightly seen to the light source 123 is diffracted at a hologram 196 in an oblique 
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directioa. Io a scattering portion 220 al an OFF state, a bright relationship with the image information display means; light 

blue image is displayed because light ts scattered at the supply means for supplying light to the light irradiating 

image portion independently of the incidence direction of *c**s image-display control means for controlling image 

ducted light. In an ON portion 221, blue diffracted light d ^*f£ light-supply control means for controUing light 

- !, * . . . . , , , . s supp y. The display unit may be constructed such that the 

ts obliquely incident on the ,mage portion and does not get 5 J^^^Znaic^ and the light irradiating means are 

into the eyes. Therefore, only external light gets into the eyes ^ined with each other. The display unit can be used in 

and the ON portion is transparently seen. Even if external ^ placc m tbe i ate rior of an automobile and is a substan- 

incident bght (external light) got into, only the light of the ^ally transparent and compact bead up display unit where 

OFF portion would be enhanced by the diffracted light. ^ optical and illumination systems are integrated with each 

Therefore, an image whose contrast is high is obtained also other, 

with this case. It is obvious that other colors, for example. We claim: 

green, red, and yellow colors can be used. 1. A bead up display unit comprising: 

In the following embodiments, a normal reflection liquid transparent and flat image information display means 

crystal panel is used as an image information display means. 15 having a front surface; 

Although a normal reflection liquid crystal panel has a transparent and flat light irradiating means, said light 

reflecting plate at tbe back thereof, an image does not irradiating means between said image information dis- 

become bright so much, because surrounding light is used as P la Y n**** and a user; 

illumination light. When this is combined with light irradi- Kg* supply means for supplying light to a surface of said 

ating means using the hologram of this embodiment, a very 20 irradiaUng means, said light uradiating means 

bright image is obtained. If the HUD of this embodiment is «id light from said front surface of said 

. r ... ... L image information display means, 

used in the sun visor of an automobile, it will be useful. . t . r .... 

image-display control means for con trolling an image 

(Embodiment s) display of said image information display means; and 

FIG. 45 shows a case where a transmission hologram has ,. ~ r , . r . ... 4 . . . 

„ ...... . 7 . . 25 liftht-supply control means for controlling tbe light supply 

been placed al the front of a liquid crystal panel. In the G f said light supply means. 

figure, 230 is a transmission hologram, 123 a light source, 2 . The head up display unit as set forth in claim I, wherein 

232 liquid crystal, 233 a glass plate provided with transpar- ^ transparent and flat image information display means is 

cut electrodes or a filter, and 234 a reflecting plate. The one selected from a group of a liquid crystal panel, a 

incident light from the light source 123 is diffracted at tbe 30 polymer dispersed liquid crystal panel, and a ferroelectric 

hologram and illuminates the liquid crystal from the front. thin film. 

The diffracted light is reflected at tbe reflecting plate 234 and 3. The bead up display unit as set forth in claim I, wherein 

a bright image is observed. In FIG. 46, a hologram prcvi- said light irradiating means has optical-path converting 

ously made on a transparent substrate 241 is attached to a 35 means for emitting incident light which was incident from 

reflection liquid crystal panel 240. In FIG. 46(a) a Ira asm is- 3 said light supply means arranged on part or all of the 

sion hologram 242 is shown, and in FIG. 46(6) a reflection peripheral end face of said light irradiating means, in a 

hologram 243 is shown. surface direction of said light irradiaUng means. 

(Embodiment-E5) 4. The head up display unit as set forth in claim 3, wherein 

FIG. 47 (a) shows a case where, in the embodiment s, 40 *ai d opucal-path converting means is one selected from a 

a reflection hologram 252 is placed at an angle in advance. group of a volume phase hologram, a phase diffraction 

In Ihiscase, all that is required of a ugbt source 123 is to emit S ralin S comprising asymmetrical unevenness, and a half 

light only upward, and the bght source is released from m ™ e ^ ^ ^ ^ ^ ^ 4 

slight angle adjustment. In order to place me hologram at an ^ means is a volume phase hob- 

angle, the cross section of a transparent substrate 251 may ^ of sections, and at least a first section 

be formed into a tnangle, or a thin tnn^i sotelrale may * f ^ ^ q[ ^ ^ a 

be obliquely placed. Also, as shown in HG. 47(b), in a case r r 

. J j- I r .- • m section of said plurality of sections, 

where light is irradiated from a light source 123 to a f . , . • . 

°^ „ ....... 6. The he ad up display unit asset forth in claim 1, wherein 

transparent substrate 261, the surface is cut so that light is all 50 ^ ^ fflpp|y mcaas Ls a ^ SOUKX iIsc|f cmitilDg lighl> 

reflected. ITicrefore, the reflected light reaches a transparent such a& various kinds of i amps , a discharge tube, 

hologram 262, and is diffracted in the liquid crystal panel electroluminescence, a plasma iliuminanl, a light emitting 

direction. In addition, as shown in FIG. 47(c), in an example diode, and a laser, or is a phosphor and a light source which 

where a transparent hologram 272 is reversed and placed excites said phosphor. 

obliquely, a light source 123 is placed al the vertex of the 55 7. The head up display unit as set forth in claim I. wherein 

triangular hologram. The light, irradiated just upward from said light supply means is provided with a light source and 

the light source 123, Ls diffracted at the hologram 272 and is an optical fiber for guiding light from said light source, 

irradiated in the liquid crystal direction. The cross section of 8. A bead up display unit, wherein the head up display 

the transparent substrate may be formed into a triangle, or a ^ device as set forth in claim I is placed 00 a dashboard of an 

thin substrate may be placed at an angle. These structures are automobile, has a urivc portion which can be pulled down 

also useful before and after, and is fixed at an arbitrary angle. 

. * .. . ... 9. A bead up display unit, wherein the head up display 

Industrial Applicabdity ; L , , ciuri . . ut 

As has been described above, tbe present invention is a ^ev.ce as set forth in claim 1 ls fixed by freely rota able 

head up display unit which comprises: transparent and flat 65 u «< atUcbed to the upper portion of a windshield of 

image information display means; transparent and flat light an automobile and Ls pulled down to the windshield surface 

irradiating mcaas arranged in an opposed and close contact when it is used. 
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10. A bead up display unit, wherein the bead up display 
device as set forth in claim 1 is placed in the vicinity of a rear 
window of an automobile and displays image information to 
the outside. 

11. A bead up display unit, wherein the bead up display 
device as set forth in claim 1 is part or all of a windshield 
of an automobile. 

12. A bead up display unit, wherein the bead up display 
device as set forth in claim 1 is part or all of a rear window 
of an automobile. 
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13. The bead up display unit as set forth in claim 1, 
wherein said light from said light supply means is free of 
traveling through said image information display means. 

14. The bead up display unit as set forth in claim 1, 
wherein said light supply means is directly facing said image 
information display means. 
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duce an improved result is 
Williams Manufacturing Co. 
Shoe Machinery Corp., 316 U.S. 364, 62 
S.Ct 1179, 86 L.Ed. 1537; Loom Co. v. 
Higgins, 105 U.S. 580, 591, 26 L.Ed 1177; 
In re Holt, 162 F.2d 472, 34 CCP.A., 
Patents, 1129; In re Emmey, 161 F2d 754, 
34 C.C.P.A., Patents, . 1097; In re DeLan- 
cey, 159 F.2d 737, 34 C.C.P.A., Patents, 
849; In re Bencker, 96 F.2d 326, 25 CC 
P. A., Patents, 1097; . In re Hofmann, 95 
F.2d 257, 25 C.C.P.A., Patents, 975. 

The decision of the Board of Appeals 
is reversed. 

Reversed. 
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patentable. 

v. United 
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pi i cant made no request for reconsideration 
of such matter before prosecuting appeal to 
the board, board's consideration of added 
matter was not error. 


2. Patents <8=66(2) 

Where alleged inoperativeness of a 
basic reference patent, could be cured by 
an obvious matter of design, reference 
patent would not be eliminated on ground of 
inoperativeness. 

3. Patents <^66(I.I7) 

Certain claims of application for patent 
relating to hydraulic power press were 
properly rejected as unpatentable in view 
of prior art 



«7CGP.A. (Patents) 

Application of JAPIKSE. 
Patent Appeal No. 5634. 

United States Court of Customs and 
Patent Appeals. 
May 9, 1950. 

Proceeding in the matter of the applica- 
tion of Bertrand Japikse for a patent relat- 
ing to a hydraulic power press. The Board 
of Appeals of the United States Patent Of- 
fice affirmed the rejection by the Primary 
Examiner of ten claims, embraced in appli- 
cants' application serial No. 511,619 and ap- 
plicant appealed. The Court of Customs and 
Patent Appeals, Garrett, Chief Judge, held 
that the claims were properly rejected for 
lack of invention over prior art 

Decision affirmed. 

I. Patents ®=IM 

Where examiner's statement following 
appeal to Board of Appeals of the Patent 
Office, after listing certain patents as ref- 
erences in customary manner, contained 
phrase "added as of interest" followed by 
listing of certain documents which had not 
been referred to previously in prosecution 
of the application, but decision of board 
showed that it regarded claims rejectable 
independently of the added matter and ap- 


Ernest F. Mechlin, Washington, D. C. 
(George F. Vaia, Washington, D. C, of 
counsel), for appellant. 

E. L. Reynolds, Washington, D. C, for 
Commissioner of Patents. 

W. W. Cochran, Washington, D. C, on 
the brief as former solicitor for Patent 
Office. 

Before GARRETT, Chief Judge, and 
JACKSON, O'CONNELL and JOHN- 
SON, JJ. 

GARRETT, Chief Judge. 

This is an appeal from the decision of the 
Board of Appeals of the United States 
Patent Office affirming the rejection by the 
Primary Examiner of ten claims, numbered 
3, 4, 5, 6, 11, 12, 13, 14, 15, and 20, em- 
braced in appellant's application, serial No. 
511,619 for patent entitled "for Hydraulic 
Power Press." 

Eight claims stand allowed. 

Rejection of the claims on appeal was 
based by the tribunals of the Patent Office 
on alleged lack of invention over prior art. 

Of the allowed claims two (Nos. 16 and 
19) were granted by the board, the ex- 
aminer's rejection of them being reversed. 

Claim 6 was regarded by the board as il- 
lustrative of the appealed claims. It reads : 
"6. In a hydraulic power press, the com- 
bination of, supporting means in vertical 
alignment with a movable platen, a pair of 
transfer tables spaced on opposite sides of 
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said supporting means and carrying trans- 
fer plates, means depending from said trans- 
fer plates and arranged to pass through an 
aligned opening in said supporting means, 
fluid pressure responsive means connected 
to said depending means for moving said 
transfer plates on to said supporting means, 
and means disposed adjacent each end of 
said opening for contact by said depending 
means upon completion of movement of 
said transfer plates in one direction so as 
to initiate the pressing cycle of the hy- 
draulic power, press." 

In his statement following the appeal to 
the board, the Primary Examiner made an 
explanation of appellant's disclosure, which 
we reproduce, omitting the figures of the 
drawings as indicated by asterisks but re- 
taining the designating numerals and let- 
ters, it being thought that they will aid 
those skilled in the art to visualize the es- 
sential features of the apparatus: 

"The subject matter is a hydraulic press 
equipped with a plurality of transfer tables 
so that work pieces may be properly po- 
sitioned on one or more of such tables while 
another table is beneath the movable press 
platen. 

"The press comprises a stationary platen 
or bolster 2 • * * from which rise 
columns 4 * * * for guiding the upper, 
movable, platen S. Spaced about the bolster 
2 are four tables designated A, B, C, D 
* * *. Each table comprises a rectan- 
gular framework supporting, at its upper 
end, two rows of rollers 18 * * * on 
which rests a transfer plate 19. The bot- 
tom of each plate 19 is slightly above the 
top of bolster 2, for a reason which will 
soon appear. 

"Depending from each plate 19 is a guide 
plate 20 * * * guided for longitudinal 
movement by rails 28 and 32. Plate 20 is 
adapted to enter a slot 21 or 21a * * * 
in bolster 2 in order to properly position it 
with respect to the bolster, - Plates 20 of 
tables A and C enter slot 21, while slot 21a 
receives plates 20 of tables B and D. 

"Each table housing supports a cylinder 
'36 * * * whose piston rod 37 is con- 
nected to a yoke 40 having spaced, hori- 
zontal, legs 41, 42 which support a shaft complete a 


46 on which is freely rotatable a' double_gear 

47 . » * *.. .The large gear portion ^ b'f ; 
gear 47 engages a rack 50 carried, by :plat e ' ' 
20, while the small gear portion 49 engages 
a rack 51 carried by the table housing/^As 
fluid is supplied to cylinder 36 to cause rod" 
37 and yoke 40 to move in one direction or 
the other, small gear 49 rolls on rack- 51 
and causes large gear .48 to move Tack 50 ' 
and transfer plate 19 at higher speed~towar<i 
or away from bolster 2. • - ; '\ ■ •\. < I . 

"The bolster carries a series of roller 
mechanisms 52a, 52b * * *. As shown ' 

* * *, each such mechanism comprises 
a roller 62 held up by a spring 60 so that, 
its top extends above bolster 2 in position 
to just contact the bottom of a plate 19 when 
the latter is moved over the bolster and off 
its conveyor rollers 18. -When platen "5 
lowers to engage the work on plate 19, the 
latter will descend to engage bolster 2, com- 
pressing springs 60 and lowering rollers*62.*i 

..ir, %• y 

"Roller mechanisms 52a serve tables. B 
and D, while mechanisms 52b serve tables' 
A and C. The bottom of each plate 19* 
carries grooves 19a so placed that the plate, 
will not contact rollers 62 of the other set, 
of plates. ^ ' 

"Since tables B and D are narrower than 
the bolster * * * the end portions of 
slot 21 would be exposed and liable to catch 
foreign matter when the plate on table 'B 
or D is on the bolster 2. To prevent' this, 
the bolster top at the ends of slot 21 is re- 
cessed as at 63 * * * to receive lids 
64 which are urged by springs 77 to a po- 
sition covering slot 21 * * *. When the 
plate 19 on table A or table C starts to move, 
over the bolster, a cam 72 * * * car- 
ried by guide plate 20 engages rollers 71 

* * * and moves lids 64 out of the way 
to permit plate 20 to enter slot 21. This lid 
structure is included in all the allowed 
claims. --i 

"Each table has three limit switches 78, 
80 and 81. Pressing switch 78 starts the as- 
sociated plate 19 moving toward the bolster 
2. A lug 84 on yoke 40 then opens switch 
80 to cause plate 19 to gradually slow- down. 
Just before plate 19 stops, some part on: it 
contacts lever 82 to cause switch 81>tto 
circuit resulting in platenrS 
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starting a pressing cycle. Just before platen 
5 returns to its upper position, it operates 
a" limit switch 85 * * * resulting in 
movement of plate 19 off the bolster 2." 
^Certain questions of a preliminary nature 
are discussed in appellant's brief before us 
to which attention should be given at this 
point 

[1] We first consider a contention that a 
question of jurisdiction is involved. 
. . During the prosecution of the application 
before the Primary Examiner five patents 
were cited as references. The five were 
specifically named in a decision of. the 
Primary Examiner rendered March 24, 
1945, and were repeated in a decision by him 
rendered April 10, 1946, which he declared 
to be his final decision. 

The patents so cited are: 
" Ernst, et ah, 2,009,487, July 30, 1935, 100- 
71; Graham, 2,241,344, May 6, 1941, 113- 
38 ; MacMillin, 2,259,576, Oct. 21, 1941, 113- 
38x; Cannon, 2,317,440, Apr. 27, 1943, 113- 
38; Dievers, 2,332,135, Oct. 19, 1943, 113- 
38. 

^'From that final decision appellant took 
appeal to the Board of Appeals. 

The examiner's statement following the 
appeal to the board lists the above ref- 
erences in the customary manner and then 
says: 

( ' Added as of Interest : 
! Arndt, 2,247,464, July 1, 1941, 37-157; 
Strauss, 1,150,153, Aug. 17, 1915, 74-422, 
"507 Mechanical Movements"— Figs. 118— 
pages 32 and 33— Copy in Division 14, Pub- 
lised 1908 by Brown & Seward, 261 Broad- 
way, N.Y.C. 

The document so "added as of interest" 
do not appear to have been referred to pre- 
viously in. the prosecution of the application 
and.it was alleged that the board erred in 
considering them "as qualifying references." 

i It is not clear to us just what the ex- 
aminer meant by the phrase "added as of 
interest." The documents do not seem to 
have been given any particular weight in 
the decisions. 

In . the examiner's statement the added 
documents are referred to first in connec- 
tion with the rejection of claims 11 and 13, 
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which claims, however, the : statement as- 
serted, had been rejected "on either Cannon 
or Dievers" before any reference was made 
to the added matter, it being said : " * * * 
Claim 11 attempts to distinguish from the 
references only in stating that 'floating' 
means within the table structure moves the 
table cover or transfer plate. This ex- 
pression is broad and does not distinguish 
from swinging cylinder 36 of Dievers of 
[or] from Cannon's rack and pinion cover 
drive. Claim 13 attempts to distinguish by 
the functional statement that the drive 
means is constructed to move less than the 
cover or transfer plate. * * .* Cannon 
uses reduction gearing, between motor 55 
and pinion 54, and could use speed increas- 
ing gearing instead without invention, since 
no more than design or choice is here in- 
volved. * * * These claims actually at- 
tempt to distinguish over the references by 
a broad and functional recital of applicant's 
double rack and pinion structure, which 
structure , the examiner . stated was well 
known (paper No. 5), and in which state- 
ment applicant concurred , (paper No. 6, 
pages 7 and 8)." [Italics ours]. 

The documents are referred to again in 
the examiner's statement in connection with 
rejected claims 12, 14, 15, and 20, after they 
had been expressly rejected on the patent 
to Cannon alone, "from which,", says the 
statement, "they differ only in varied re- 
citals of the double rack and pinion drive 
of the transfer tables. * * * No more 
than skill would be required to replace Can- 
non's geared transfer plate drive with this 
well-known double rack and pinion drive." 

The matter "added as of interest" was 
referred to by the tribunals of the Patent 
Office only in connection with rejected 
claims 11, 12, 13, 14, 15, and 20, which em- 
braced the so-called "rack and pinion" fea- 
ture. 

A careful study of the decision of the 
board seems to us fairly to show that it re- 
garded claims 11, 12, 13; 14, 15, and 20 re- 
jectable independently of the added matter 
to which it referred as "the three secondary 
references." In fact, no allusion to such 
matter is found in its approval of the Pri- 
mary Examiner's rejection of claims 11 and 
13 on Cannon or Dievers, and such allusion 
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as is made to it in approving the rejection 
of claims 12, 14, 15, and 20 on Cannon ap- 
pears to have been made in. order to make 
clear the point, i. e. "mounting a rack of a* 
double rack and pinion driving means on 
one of the beaver tails," which led the 
board to reverse the Primary Examiner's 
rejection of claim 16. 

It is noted that three different examiners 
had to do with the case in the Patent Office. 
It was prosecuted before one to the point 
of final decision. Another prepared the 
statement following the appeal to the board 
and added the matter under discussion. A* 
third filed a brief in reply to the brief filed 
before the board on behalf of appellant, 
which latter brief is not included in the 
record before us. 

We think it regrettable that if, the ex- 
aminer who prepared the statement follow- 
ing the appeal to the board was of opinion 
that the prior art cited in the decision de- 
clared final by the first examiner was so 
deficient that the citation of additional art 
was required, he did not indicate that opin- 
ion clearly, because much confusion might 
have been* avoided thereby. We, however, 
do not find that any question as to the ju- 
risdiction of the board may properly be in- 
voked under the facts stated, nor do we find 
any error *in such consideration as the board 
gave the added matter. 

It is our view that if appellant regarded 
the added matter a new ground of rejection 
and desired reconsideration of such matter 
by the Primary Examiner he should have 
made request for such reconsideration be- 
fore prosecuting further the appeal to the 
board. See" In re Archbold, Jr., 151 F2d 
350, 33 C.C.P.A. Patents 725. We do not 
find wherein appellant has been deprived of 
any legal right. 

[2] Another question discussed in the 
brief for appellant relates to the operative- 
ness of the device disclosed in the Cannon 
patent. The board said of this : " * * * 
Appellant objects to the use of this [the 
Cannon] patent as a reference because of 
alleged inoperativeness. Such inoperative- 
ness concerns the shape of the beaver tails 
* * *. Appellant contends that as il- 
lustrated it is impossible for them to either 


enter or leave the space between the two. 
rollers * * * unless the . end of. the 
transfer table is lifted. While this appears 
to be true if the patent drawings are con- 
sidered as drawn to scale,, patent drawings 
are not necessarily scale drawings. The 
Examiner argues .that it is only a matter of 
design to extend the curvature of the beaver 
tails about a sufficiently large arc and to 1 
allow enough clearance to permit the beaver 
tails to ride into and out of the space be- 
tween the rollers. Since the cure for the 
alleged inoperativeness is obvious, it cannot 
■be held to affect the validity of the Cannon 
patent as a reference." 

We do not find, in the reasons of appeal 
any allegation of error as to the holding so 
made, and, it may be said, we discern no 
reason for disagreeing with such holding^ 

The Cannon patent is the basic reference 
cited against all the appealed claims. '-"Ap? 
pellant seeks to eliminate it as to all ti^e 
claims upon the ground of inoperativeness.; 
For the reasons stated, we hold that it may 
not be eliminated. A ":l 

We paraphrase the description .given by 
the Primary Examiner of the Cannon dis- 
closure: 

Cannon shows a press base adapted to oh 
operate with a movable platen which . is 
operated by hydraulic pistons in opposite 
directions. On the base is a bed adapted, to 
cooperate with six tables, each of which 
supports a die carrier. Each carrier runs, 
on rollers guided in channels. When a car* 
rier is positioned on the bed, its rollers rest 
on plugs which are yieldingly supported-- 
When the movable platen engages the die 
on one of the carriers, plug springs will 
yield to permit the bottom of that carrier 
to rest on the bed. On the bottom of each 
carrier is a longitudinal rack with* which a 
pinion engages, the pinion being driven 
through reduction gearing by a reversible " 
electric motor, whereby the carrier may be 
moved toward or from the bed. At its ends 
each rack carries depending beaver tails 
which cooperate with rollers on a pinion to 
start and stop the racks gradually. These 
beaver tails enter slots in the bed to guide ^ 
the carrier in its movement over the bed. 
Each carrier mounts a series of dogs- 
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adapted to coact with limit switches to con- 
trol its operation. 

[3] Claim 3 reads as follows: "3. In 
a hydraulic power press, the combination of, 
supporting means in vertical alignment with 
a movable platen, oppositely disposed trans- 
fer tables having covers of substantially the 
same horizontal extent as said supporting 
means, movable means carrying said covers 
on to and away from said supporting means, 
means depending from said covers and ar- 
ranged to pass through an aligned opening 
in said supporting means, and means dis- 
posed in alignment with said opening for 
contact by said depending means to start 
the pressing operation of said hydraulic 
press." 

In the brief of the Solicitor for the Patent 
Office it is pointed out that the claim reads 
on Cannon except as to the final limitation 
reading "means disposed in alignment with 
said opening for contact by said depending 
means to start the pressing operation of 
said hydraulic press." As to that limitation 
it was held that there would be no invention 
in shifting the starting switch disclosed by 
Cannon to a different position since the op- 
eration of the device would not thereby be 
modified. 

We find no error in the holdiruj as to 
claim 3. 

Claim 4 reads: "4. In a hydraulic power 
press, the combination of, supporting means 
in vertical alignment with a movable platen, 
a plurality of pairs of transfer tables spaced 
about said supporting means and carrying 
transfer plates, means depending from said 
transfer plates and arranged to pass through 
aligned openings in said supporting means, 
resiliency mounted roller means in said sup- 
porting means for receiving said transfer 
plates, and fluid pressure responsive means 
connected to said depending means for mov- 
ing said transfer plates on to said roller 
means." 


Claim 4 was rejected on Cannon in 
view of Graham and Ernst, et al., or Mac- 
Millin and also further rejected on Dievers 
in view of Graham. 

It is noted that the first portion of the 
claim down to the word "resiliency" is sub- 
stantially the same as the first portion of 
claim 3 and is readable on Cannon in the 
same manner. 

It appears that Cannon provides resili- 
ency mounted plugs upon which his trans- 
fer plates rest instead of resiliency mounted 
rollers which latter, however, are shown by 
the Graham patent. Both Ernst, et al., and 
MacMillin disclose fluid pressure means for 
moving transfer plates and it is not thought 
that any invention would reside in sub- 
stituting such means for the electric motor 
shown by Cannon. 

It is unnecessary to consider the rejection 
on Dievers in view of Graham, which was 
introduced for the first time in the state- 
ment following the appeal to the board. 

The board approved with little comment 
the rejection of claims 5 and 6 (see 6, su- 
pra) by the Primary Examiner who in his 
statement concerning them said: "Claims 5 
and 6 aggregate the features specified in 
claims 3 and 4, namely, the fluid actuating 
of the transfer plates, the specific location 
of the starting switch and the roller sup- 
porting for the tables. These claims stand 
rejected on Cannon in view of Graham and 
Ernst [et al.] or MacMillin for reasons 
stated against claim 4. The relocation of 
Cannon's switch A-42 so that it may be op- 
erated by beaver tail 62 instead of by dog 
A-2 is devoid of invention." 

We think it obvious that claim 5 and 6 
were properly rejected. 

Further discussion of appealed claims 11, 
12, 13, 14, IS, and 20 is not thought to.be 
necessary. The decision of the board is 
affirmed. 

Affirmed. 
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^^'Serial Number : 
Appn . Filed : 
Applicant : 
Appn . Title : 
Examiner/GAU : 


09/232,566 
01/15/99 
Rolf Jansen 

Tractor/Trailer Back-up Kit 
Tung Vo/2613 

Mailed ; 
At: 


RECEIVED 

JUN 0 7 2002 

Technology Center 260 


Houston, Texas 


REQUEST FOR REINSTATEMENT OF THE APPEAL 


Sir : 


Applicant/Appellant , Rolf Jansen, pro se, requests rein- 
statement of his appeal to the Board of Patent Appeals and 
Interferences, in accordance with 37 CFR 1 . 193 (b) ( 2 ) ( ii ) . 

He encloses supplemental brief, in triplicate, for the 
purpose of replying to the Examiner's Office Action, mailed 
01/31/02, pertaining to a reexamination of the patent 
application. He encloses herewith check for $160.00, the 
small entity fee for filing a brief. 

Earlier the Applicant filed a Petition for Extension of 
Time, for one month, and paid the requisite fee. 

On 08/27/01, the Applicant mailed Petition to Make Special, 
with supporting declaration, Reason IV- Applicant is over 65 
years of age. 

Very respectfully , 
Rolf Jansen 

Applicant/Appellant/ pro se 
P. O. Box 73161 
Houston, TX 77273-3161 
281-440-6907 


Appn. Number 09/232/566 Applicant/ Rolf Jansen 


2. 


Certificate of Mailing 


I certify that this correspondence (Request for Reinstate- 
ment of the Appeal) will be deposited with the United States 
Postal Service as first class mail with proper postage 
affixed in an envelope addressed to "Assistant Commissioner 
for Patents/ Washington/ DC 20231" on the date below. 

Date: S*/2o/&3. </%r4^ JL****^ 
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